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1.0 EXECUTIVE SUMMARY 
 
This report contains the design calculations for the mast arms presented in the Standard Mast 

Arm Tabulation prepared for this project (refer to Sheet T-7 of the Contract Plans). The design 

specifications and methodology are briefly described in the following page. 
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2.0 DESIGN SPECIFICATIONS & METHODOLOGY 
 

2.1 Design Specifications: 
• FDOT Structures Manual, Dated January 2021 
• AASHTO LRFD Specifications for Structural Supports for Signs, Luminaires and Traffic 

Signals, 1st Edition, 2015 with 2017 Interims. 
• FDOT FY 2021-22 Design Standards, Index No. 649-030 & 649-031. 

 

2.2 Design Methodology: 
• Load and Resistance Factor Design (LRFD) Method 

 

2.3 Wind Load: 
• Wind Speed of 150 mph (Manatee County) (LRFDLTS-1, 3.8.3) 

 
2.4 Soil Properties: 

   
Refer to the Geotechnical Report, dated Aug. 14, 2019 and prepared by Driggers 
Engineering Services, Inc. for soil parameter recommendations at each location.  
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3.0 DESIGN CALCULATIONS 

3.1 Minimum Vertical Clearance 

All mast arms have a mounting height between 19-22 feet, which provides a minimum 

vertical clearance of at least 17.50 feet in all cases. Verification of the Vertical 

Clearance is presented in Table 1 below. 

Mast 
Arm ID STA. Arm (ft) 

Top of 
Foundation 

Elevation (ft) 

Crown 
Elevation 

(ft) 

Mounting 
Height UB 

(ft) 

Max. 
Number 

of 
heads** 

Vertical 
Clearance 

(ft)* 
Verification 

1 190+27 70 34.14 35.16 22.00 4 17.90 OK 

* Vertical Clearance checked for standard 14 inches square heads with an additional 9in to the bottom to
account for backplates and attachment hardware

** 5 head signals used have 2 columns of 2 heads with the 5th head on top, for vertical clearance purpose, it is 
considered as a 3 head signal. In cases with both 4 and 5 head signals, 4 head signals is considered for vertical 
clearance 
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3.2 Mast Arm Design 
 

The design calculations for Mast Arms 1 are presented Next. 
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3.2.1 Pole 1 



  

 FDOT Mast Arm Traffic Signal Support Analysis Program V1.3 

This program works in conjunction with FDOT Mast Arm Standard Plans 649-030 & 649-031.

References:  
AASHTO LRFD Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals (LRFDLTS).
FDOT Structures Manual Volume 3 (SM V3).
AISC Steel Construction Manual

  Reference
For more information see Reference.xmcd and Changes.xmcd.

 © 2021 Florida Department of Transportation

FDOT

Data Folder and Files

Change Folder Data Files Folder

C:\Users\cdominguez\Desktop\Moccasin Wallow Road\Moccasin Wallow Mast Arms (04-28)\Mast 
Arm MathCADs\MastArmV1.4\Data\

 Required  - Open Existing Data File.  To save New Data Files, enter data variables at the end of Section IX.

Refresh ListA70DH-A50DH-P5DL.dat
A70DH-A70DH-P6DL.dat
A70S-P5SL - MastArm1.dat
A70S-P5SL.dat
A78D-A30D-P6DL.dat
A78D-A50D-P6DL.dat
A78D-A70D-P7DL.dat
A78DH-A40DH-P6DL.dat
A78DH-A60DH-P6DL.dat

Open File
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   I. General Information and Sign & Signal Data

Enter Project Information

A/70/S-P/5/S/LProject Name

215615900Project No.

CD 04 / 28 / 2022Designed by Date

JR 04 / 28 / 2022Checked by Date

MA 1Signal Name

190+27 / 58.5' LT
Station/Offset

Enter Wind Speed

150Design Wind Speed mph  SDG Wind Speeds
 by County

Extreme Event Wind Speed

Enter Arm Lengths, Signal and Sign Data

Arm 1 Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms

70
Reset Arm 1 Data

0
Reset Arm 2 DataArm 1 Length Arm 2 Length

 Arm1 
Signal Number

 

Distance to
Signal

(ft)
 

Number 
of 

Heads
 

 Arm2 
Signal Number

 

Distance to
Signal

(ft)
 

Number 
of 

Heads
 

1 17.3 5 1

2 36.4 3 2

3 47.3 3 3

4 58.4 4 4

5 5

6 6

7 7

8 8

9 9

10 10

Arm 1 Sign Panels Arm 2 Sign Panels

 Arm1 
Sign Panel
Number

 

Distance to
Panel

(ft)
 

Panel
Area
(sf)

 

 Arm2 
Sign Panel
Number

 

Distance to
Panel

(ft)
 

Panel
Area
(sf)

 

1 4.5 17.5 1

2 13 6.25 2

3 29.5 9 3

4 39.2 9 4

5 70 1 5

4/28/2022 MA 1 - MastArmV1.4.xmcd 2



   Save Data for Signs and Signals

  II.  Arm 1 Analysis   InputDataFile "A70S-P5SL - MastArm1.dat"    Vextreme 150 mph     

Reference:C:\Users\cdominguez\Desktop\Moccasin Wallow Road\Moccasin Wallow Mast Arms (04-28)\Mast Arm MathCADs\MastArmV1.4\LRF

Help - Base Diameters Help - Tube Wall Thickness
Arm Extension (for
2 piece arms only)

Enter Arm 1
Data

Arm Length
(ft)

 

Base Diameter 1
(in)

 

Wall Thickness 1
(in)

 

Base Diameter 2
(in)

 

Wall Thickness 2
(in)

 

14 0.375 18 0.5Iterate on Base
Diameters and Wall
Thicknesses

Ltotal.arm1 70 ft

feet, 40 ft. max.
for 1 piece arms

Measured flat
to flat  'FC'

'FD' Measured flat
to flat  'FG'

 'FH' 

   Arm 1 Analysis including Existing Mast Arm Analysis (Additional Variables Required)

'FD'=
'FH'=

'FC'=
'FG'=Ltotal.arm1 70 ft twall.arm1

0.375

0.500









in Diameterbase.arm1

14.00

18.00









in BackPlate "Rigid, 6 inches wide"

'FB'=
'FF'=

'FA'=
'FE'=Diametertip.arm1

8.68

13.10









in CheckTipDiaarm1 "OK"
Larm1

38.0

35.0









ft CheckSectionLengtharm1 "OK"

Lsplice.provided.arm1 1.0 ft Classificationarm1

"Compact"

"Compact"











  Arm 1 Combined Force Interaction Ratio and Deflection  

max CFIarm1  0.55 CheckMaxCFIarm1 "OK" max Δarm1  14.5 in 2 deg Ltotal.arm1 29.3 in

80 70 60 50 40 30 20 10 0

10

10
Arm 1: Sign and Signal Locations

Ht3Head

#Signalsarm1 4 Lights1
"Dist(ft)"

"# Heads)"

17.3

5

36.4

3

47.3

3

58.4

4











#Panelsarm1 5 Signs1
"Dist(ft)"

"Area (sf)"

4.5

17.5

13

6.25

29.5

9

39.2

9

70

1











   III. Arm 2 Analysis           InputDataFile "A70S-P5SL - MastArm1.dat"    Vextreme 150 mph

Help - Base Diameters Help - Tube Wall Thickness
Arm Extension (for
2 piece arms only)

Enter Arm 2
Data

Arm Length
(ft)

 

Base Diameter 1
(in)

 

Wall Thickness 1
(in)

 

Base Diameter 2
(in)

 

Wall Thickness 2
(in)

 

Ltotal.arm2 0 ftIterate on Base
Diameters and Wall
Thicknesses

feet, 40 ft. max.
for 1 piece arms

Measured flat
to flat  'SC'

for 1 & 2
piece arms 'SD'

Measured flat
to flat  'SG'

 for 2 piece
arms only 'SH' 
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   Arm 2 Analysis including Existing Mast Arm Analysis

'SD'=
'SH'=

'SC'=
'SG'=Ltotal.arm2 0 ft twall.arm2

0.000

0.000









in Diameterbase.arm2

0.00

0.00









in BackPlate "Rigid, 6 inches wide"

'SB'=
'SF'=

'SA'=
'SE'=Diametertip.arm2

0.00

0.00









in CheckTipDiaarm2 "N/A" Larm2

0.0

0.0









ft CheckSectionLengtharm2 "N/A"

Lsplice.provided.arm2 0.0 ft Classificationarm2

"Compact"

"N/A"











  Arm 2 Combined Force Interaction Ratio and Deflection   

max CFIarm2  0.00 CheckMaxCFIarm2 "OK" max Δarm2  0.0 in 2 deg Ltotal.arm2 0 in

80 70 60 50 40 30 20 10 0

10

10
Arm 2: Sign and Signal Locations

Ht3Head

#Signalsarm2 0 Lights2
"Dist(ft)"

"# Heads)"

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0











#Panelsarm2 0 Signs2
"Dist(ft)"

"Area (sf)"

0

0

0

0

0

0

0

0

0

0











  IV. Luminaire Arm Analysis   InputDataFile "A70S-P5SL - MastArm1.dat"    Vextreme 150 mph

Enter Luminaire Data

Set Lum. Ht. = 0 
for no Luminaire

See Design Standards 649-030 and 649-031 for input values.

Luminaire
Height (ft)

 

Lum Horiz
Length (ft)

 

Lum Arm Base
Dia (in)

 

Lum Wall
Thickness (in)

 

Slope

 

Lum Arm
Radius (ft)

 

Lum Bolt Dia
(in)

 

Lum Base Plate
Thickness (in)

40 10 3 0.125 0.5 8 0.5 0.75

Std = 40 feet          10 feet               3 inches          0.125 inches               0.5                     8 feet               0.5 inches           0.75 inches

   Analyze Luminaire

Summary - Luminaire Arm Geometry

'LA'= Yluminaire 40 ft 'LE'=  Slopelumarm 0.5 'LJ'=  wbase.lum
1

4
in

'LB'= Xluminaire 10 ft 'LF'=  rlumarm 8 ft
'LK'=  wchannel.lum

1

4
in

CFIbase.lumarm

CSRbolt.lum

D/Cbaseplate.lum

D/Cconn.plate.lum















0.60

0.02

0.80

0.72












'LC'=  Diameterbase.lumarm 3 in 'LG'=  dbolt.lum 0.5 in

'LD'=  twall.lumarm 0.125 in 'LH'=  tbaseplate.lum 0.75 in
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  V. Upright Analysis   InputDataFile "A70S-P5SL - MastArm1.dat"      Vextreme 150 mph

Help - Upright Base Diameter and Wall Thickness Help - Gap Distance

Total Height
(ft)

 

Height to Arm
Connection (ft)

 

Base Diameter
(in)

 

Wall Thickness
(in)

 

Gap
(in)

 

Enter Upright
Data

39 22 24 0.375 7.5 arm 1 gap

arm 2 gap







'UA' 'UB' 'UD' measured

flat to flat 
'UE'

   Analyze Upright

   Upright Combined Force Interaction Ratio and Deflections Classificationpole "Compact"

max CFIpole  0.62 max Δx.dl  1.38 in
Diameterconn.pole 20.9 in

Checkslope "OK" max Δz.dl  0 in

Checkdeflection "OK" Slopez 0 deg
max

Diameterbase.arm1
0

Diameterbase.arm2
0





















14 in

Slopex 0.64 deg

'UA'=  Ypole 39 ft 'UD'=  Diameterbase.pole 24 in 'UF'=  α 0 deg

'UB'=  Yarm.conn 22 ft 'UE'=  twall.pole 0.375 in 'UG'=  Ylum.conn 37.5 ft

'UC'=  Diametertip.pole 18.6 in

  VI. Arm to Upright Connection Analysis   InputDataFile "A70S-P5SL - MastArm1.dat"      

Help - Arm Connection Dimensions
for double arms, both connection
plate heights must be equal

Connection Plate 
Height(in)

 

Connection Plate 
Width (in)

 

Vertical Plate
Thickness (in)

 

Bolt Diameter
(in)

 

Arm Base Plate
Thickness (in)

 Enter Connection
Data 36 0.75 1.25 3

30

'HT'

'FJ', 'SJ' 'FL', 'SL' 'FP', 'SP' 'FK', 'SK' 

   Analyze Connection

  Connection Summary
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'HT'=  hconn.plate 30 in D/Cht.conn.plate 0.70 CheckHtconn.plate "OK"

D/Cwidth.conn.plate
0

0.90

CheckWidthconn.plate
0

"OK" #Boltsconn
0

6 'FO'=  Offsetconn
0

18.0 in

'FJ'=  bconn.plate
0

36 in 'FP'=  dbolt.conn
0

1.25 in

'FK'=  tbaseplate.arm
0

3.00 in 'FR'=  tconn.plate
0

2.50 in

D/Ct.baseplate.arm
0

CFIt.vert.plate
0

CSRbolt.conn
0













0.83

0.51

0.80













'FL'=  tvertical.plate
0

0.75 in 'FS'=  Spacingbolts.conn
0

12.5 in

'FN'=  wvertical.plate
0

1

2
in 'FT'=  wconn.plate

0

1

2
in

D/Cwidth.conn.plate
1

0.00

CheckWidthconn.plate
1

"OK" #Boltsconn
1

0 'SO'=  Offsetconn
1

0.0 in

'SJ'=  bconn.plate
1

0 in 'SP'=  dbolt.conn
1

0 in

'SK'=  tbaseplate.arm
1

0.00 in 'SR'=  tconn.plate
1

0.00 in

D/Ct.baseplate.arm
1

CFIt.vert.plate
1

CSRbolt.conn
1













0.00

0.00

0.00













'SL'=  tvertical.plate
1

0 in 'SS'=  Spacingbolts.conn
1

0.00 in

'SN'=  wvertical.plate
1

0 in 'ST'=  wconn.plate
1

0 in

  VII. Upright Base Plate & Anchor Bolt Analysis   InputDataFile "A70S-P5SL - MastArm1.dat"    

Help - Number of Anchor Bolts
Anchor Bolt

Diameter (in)
 

Number of Anchor
Bolts

Enter Anchorage
Data

2 8 Diameterbase.pole 24 in

'BC' '#Bolts'

   Analyze Base Plate & Anchors

  Base Plate and Anchor Summary
'#Bolts'= #AnchorBolts 8 'BB'=  tbaseplate.pole 2.50 in

CSRanchor 0.32 Diameterboltcircle.pole 32 in 'BC'=  danchorbolt 2.00 in

CheckCSRanchorbolt "OK"
'BA'=  Diameterbaseplate.pole 40 in

  VIII. Foundation Analysis & Anchor Bolt Lengths          InputDataFile "A70S-P5SL - MastArm1.dat"
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Enter Drilled Shaft Data

  Sand
  ClaySoil Type

57.6Soil Density, soil  (45-50 pcf typ.) pcf

30Friction Angle, Sands) deg

10SPT Number (Nblows  5 min., ) (Sands)

Shear Strength, c (Clays) ksf

0.0Ground to Top of Shaft Offset ft

First Set of User Defined Stirrups:

10Number of Stirrup Spaces 'RC'

6Stirrup Spacing 'RD' in

Second Set of User Defined Stirrups:

10Number of Stirrup Spaces
enter zero for 12 inch spacing 

'RE'

9Stirrup Spacing
enter zero for 12 inch spacing

'RF' in

  #5
  #6

Stirrup Bar Size, use #5
for all Standard Shafts

   Analyze Foundation

Shaft Length Stirrup spacing Number of stirrup spaces

Lshaft 25 ft sv

4

6

9

12











in #Spacesvbar

6

10

10

10













 Foundation Summary

CheckReinfClearSpacing "OK" Stirrups  sv
0

4 in   @ #Spacesvbar
0

6  : D/Ctorsion
0

0.2

CheckLongReinfshr.tor "OK"
Stirrups 'RC' ( sv

1
6 in  )  @ 'RD' ( #Spacesvbar

1
10 ) :  D/Ctorsion

1
0.4

CheckMaxSpacingTransvReinf "OK"

OverlapDesign "Based on Overlap of Failure Cones" Stirrups 'RE' ( sv
2

9 in )  @ 'RF' ( #Spacesvbar
2

10 ) :  D/Ctorsion
2

0.4

OverlapTest "Overlap of Failure Cones"

Stirrups sv
3

12 in   @  #Spacesvbar
3

10
BreakoutTest "OK"
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0 2 4 6

30

20

10

ELEVATION:  Drilled Shaft with Reinforcement

Offset 0 ft

dlong.bar 1.41 in

Diabar.circle 45.3 in

'DA'=  Lshaft 25 ft

'DB'=  Diametershaft 5 ft

'BF'=  Lembedment.anchor 40 in

Lanchor.bolt 53 in

'RA'=  round
dlong.bar

0.125in









11

'RB'=  #LongBarsprov 18

#Spacesvbar
0

6

sv
0

4 in

'RC'=  #Spacesvbar
1

10

'RD'=  sv
1

6 in

'RE'=  #Spacesvbar
2

10

'RF'=  sv
2

9 in

#Spacesvbar
3

10

Shaft
Stirrups A
Stirrups B
Stirrups C
Stirrups D
Main Reinf

sv
3

12 in
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Text Box
Drilled Shaft extended to 25 ft due to proximity to box culvert



  IX. Fatigue Analysis   InputDataFile "A70S-P5SL - MastArm1.dat"    

FatigueCategorygalloping 2 FatigueCategorynatural.wind 2  SM V3 11.6

   Analyze Structure for Fatigue

  Fatigue Summary  
K1 values within 2% of LTS thresholds of 3.0 and 4.0 may use next higher CAFT values 

Arm and Pole Welds

Checkgalloping.arm1 "OK" fgalloping.arm1 3.5 ksi CAFTfullpengroove.weld.arm1 4.5 ksi

Checkgalloping.arm2 "NA" fgalloping.arm2 0.0 ksi CAFTfullpengroove.weld.arm2 "NA" ksi

Checkgalloping.pole "OK" fgalloping.pole 2.5 ksi CAFTfullpengroove.weld.pole 4.5 ksi

Checknwg.arm1 "OK" fnwg.arm1 2.5 ksi CAFTfullpengroove.weld.arm1 4.5 ksi

Checknwg.arm2 "NA" fnwg.arm2 0.0 ksi CAFTfullpengroove.weld.arm2 "NA" ksi

Checknwg.pole "OK" fnwg.pole 2.2 ksi CAFTfullpengroove.weld.pole 4.5 ksi

CheckK1Values

"K1 is outside of 2% of K1 thresholds"

"K1 is outside of 2% of K1 thresholds"

"K1 is outside of 2% of K1 thresholds"













KI.arm1

KI.arm2

KI.pole











4.539

100.000

7.033













"Arm 1 Base Weld"

"Arm 2 Base Weld"

"Upright Base Weld"











A325 Connection Bolts

ft.g.bolt

7.0

0.0









ksi
Checkg.conn.bolt

"OK"

"OK"










CAFTconn.bolt 16 ksi

ft.nwg.bolt

5.0

0.0









ksi
Checknwg.conn.bolt

"OK"

"OK"











Anchor Bolts

Checkg.anchor "OK" ft.g.anchor 2.2 ksi CAFTanchor.bolts 7 ksi

Checknwg.anchor "OK" ft.nwg.anchor 1.9 ksi

FDOT

 Save Data File (optional)

 Use current input file

A70S-P5SL - MastArm1.datFile Name

Note: Select an output folder by using the "Change Folder" option above.

Save Data Arm Designation Example
     A70/D-A30/D/H-P5/D/L-DS/16/5
     A70/D - Arm 70 feet long, Double Arm
     A30/D/H - Arm 30 feet long, Double Arm, Heavy Duty
     P5/D/L - Pole 5 , Double Arm, with Luminaire
     DS/16/5 - Drilled Shaft 16 ft deep, 5 foot diameter
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FDOT

  X. Mast Arm Design and Analysis Summary   InputDataFile "A70S-P5SL - MastArm1.dat"    
If comparing results to Standard Index 649-030, some values in the index have been increased to reduce the number of variations.

Subject "A/70/S-P/5/S/L" DesignedBy "CD" PoleLocation "190+27 / 58.5' LT"

ProjectNo "215615900" CheckedBy "JR" Date "04 / 28 / 2022" ExistingMastArm "No"

  For FDOT Mast Arm Support Structures, max CFI( ) 0.95   (See Structures Manual Volume3)   

  1st Mast Arm          Vextreme 150 mph      ExistingMastArm "No"    BackPlate "Rigid, 6 inches wide"

80 70 60 50 40 30 20 10 0

10

10
Arm 1: Sign and Signal Locations

Ht3Head

#Signalsarm1 4 Lights1
"Dist(ft)"

"# Heads)"

17.3

5

36.4

3

47.3

3

58.4

4











#Panelsarm1 5 Signs1
"Dist(ft)"

"Area (sf)"

4.5

17.5

13

6.25

29.5

9

39.2

9

70

1











max CFIarm1  0.55 CheckMaxCFIarm1 "OK" Ltotal.arm1 70 ft Lsplice.provided.arm1 0.9857 ft max Δarm1  14.5 in

'FA'=
'FE'=

'FC'=
'FG'=Larm1

38

35









ft CheckSectionLengtharm1 "OK" Diameterbase.arm1

14.00

18.00









in

'FB'=
'FF'=

'FD'=
'FH'=Diametertip.arm1

8.68

13.10









in CheckTipDiaarm1 "OK" twall.arm1

0.375

0.500









in

  2nd Mast Arm

80 70 60 50 40 30 20 10 0

10

10
Arm 2: Sign and Signal Locations

Ht3Head

#Signalsarm2 0 Lights2
"Dist(ft)"

"# Heads)"

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0











#Panelsarm2 0 Signs2
"Dist(ft)"

"Area (sf)"

0

0

0

0

0

0

0

0

0

0











max CFIarm2  0.00 CheckMaxCFIarm2 "OK" Ltotal.arm2 0 ft Lsplice.provided.arm2 0 ft max Δarm2  0 in

'SA'=
'SE'=

'SC'=
'SG'=

'UF'=  α 0 deg
(Angle Between Arms)Larm2

0

0








ft CheckSectionLengtharm2 "N/A" Diameterbase.arm2

0.00

0.00









in

'SB'=
'SF'=

'SD'=
'SH'=Diametertip.arm2

0.00

0.00









in CheckTipDiaarm2 "N/A" twall.arm2

0.000

0.000









in
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  Luminaire Arm and Connection    (use MC10x33.6 channel for connection)

'LA'= Yluminaire 40 ft 'LF'=  rlumarm 8 ftCFIbase.lumarm

CSRbolt.lum

D/Cbaseplate.lum

D/Cconn.plate.lum















0.60

0.02

0.80

0.72











 'LB'= Xluminaire 10 ft 'LG'=  dbolt.lum 0.5 in

'LC'=  Diameterbase.lumarm 3 in 'LH'=  tbaseplate.lum 0.75 in

'LD'=  twall.lumarm 0.125 in 'LJ'=  wbase.lum
1

4
in

'LE'=  Slopelumarm 0.5
'LK'=  wchannel.lum

1

4
in

  Upright

max CFIpole  0.62 Checkdeflection "OK" Checkslope "OK"

'UA'=  Ypole 39 ft 'UC'=  Diametertip.pole 18.6 in
'UE'=  twall.pole 0.375 in

'UB'=  Yarm.conn 22 ft 'UD'=  Diameterbase.pole 24 in
'UF'=  α 0 deg

'UG'=  Ylum.conn 37.5 ft

  1st Arm to Upright Connection

'HT'=  hconn.plate 30 in
D/Cht.conn.plate 0.70

CheckHtconn.plate "OK" #Boltsconn
0

6 'FO'=  Offsetconn
0

18.0 in

D/Cwidth.conn.plate
0

0.90 'FJ'=  bconn.plate
0

36 in 'FP'=  dbolt.conn
0

1.25 in

CheckWidthconn.plate
0

"OK" 'FK'=  tbaseplate.arm
0

3 in 'FR'=  tconn.plate
0

2.5 in

'FL'=  tvertical.plate
0

0.75 in 'FS'=  Spacingbolts.conn
0

12.5 inD/Ct.baseplate.arm
0

CFIt.vert.plate
0

CSRbolt.conn
0













0.83

0.51

0.80











 'FN'=  wvertical.plate
0

1

2
in 'FT'=  wconn.plate

0

1

2
in

  2nd Arm to Upright Connection

D/Cwidth.conn.plate
1

0.00 'HT'=  hconn.plate 30 in

#Boltsconn
1

0 'SO'=  Offsetconn
1

0.0 in
CheckWidthconn.plate

1
"OK"

'SJ'=  bconn.plate
1

0 in 'SP'=  dbolt.conn
1

0 in

'SK'=  tbaseplate.arm
1

0 in 'SR'=  tconn.plate
1

0 in
D/Ct.baseplate.arm

1

CFIt.vert.plate
1

CSRbolt.conn
1













0.00

0.00

0.00












'SL'=  tvertical.plate

1
0 in 'SS'=  Spacingbolts.conn

1
0 in

'SN'=  wvertical.plate
1

0 in 'ST'=  wconn.plate
1

0 in

4/28/2022 MA 1 - MastArmV1.4.xmcd 11



  Pole Base Plate     

CSRanchor 0.32 '#Bolts'= #AnchorBolts 8 'BA'=  Diameterbaseplate.pole 40 in

CheckCSRanchorbolt "OK" Diameterboltcircle.pole 32 in 'BB'=  tbaseplate.pole 2.5 in

'BC'=  danchorbolt 2.00 in

'BF'=  Lembedment.anchor 40 in

Lanchor.bolt 53 in

  Foundation

D/Ctorsion.max 0.45 Offset 0 ft 'DA'=  Lshaft 25 ft

CheckD/Cshear.and.torsion "OK" dlong.bar 1.41 in 'DB'=  Diametershaft 5 ft

CheckReinfClearSpacing "OK"
Diabar.circle 45.3 in 'RA'=  round

dlong.bar

0.125in









11

CheckLongReinfshr.tor "OK"
'RB'=  #LongBarsprov 18

CheckMaxSpacingTransvReinf "OK"
'RC'=  #Spacesvbar

1
10

OverlapDesign "Based on Overlap of Failure Cones"
'RD'=  sv

1
6 in

OverlapTest "Overlap of Failure Cones"
'RE'=  #Spacesvbar

2
10

BreakoutTest "OK"
'RF'=  sv

2
9 in

Clearancecsl.to.nut 3.5 in

  Fatigue

Checkgalloping.arm1 "OK" Checkgalloping.arm2 "NA" Checkgalloping.pole "OK"

Checknwg.arm1 "OK" Checknwg.arm2 "NA" Checknwg.pole "OK"

Checkg.anchor "OK"
Checkg.conn.bolt

"OK"

"OK"









 Checknwg.conn.bolt

"OK"

"OK"











Checknwg.anchor "OK"

K1 values within 2% of LTS thresholds may use next higher CAFT values 

CheckK1Values

"K1 is outside of 2% of K1 thresholds"

"K1 is outside of 2% of K1 thresholds"

"K1 is outside of 2% of K1 thresholds"













KI.arm1

KI.arm2

KI.pole











4.539

100.000

7.033













"Arm 1 Base Weld"

"Arm 2 Base Weld"

"Upright Base Weld"











   WRITE to Special Mast Arm Assembly Data Tables
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  Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber 

Camberarm1 2 deg Camberarm2 2 deg

Deflectionarm1 Slopex Ltotal.arm1 max Δarm1  23.9 in

CamberArm1upward sin Camberarm1  Ltotal.arm1 29.3 in

Deflectionarm2 Slopez Ltotal.arm2 sin α( )( )  Slopex Ltotal.arm2 cos α( ) max Δarm2  0 in

CamberArm2upward sin Camberarm2  Ltotal.arm2 0 in

  Check Clearance Between  Connection Plates       (for Two Arm Structures only)

α 0 deg α if α 180 deg( ) 360 deg α( ) α[ ]

Offsetconn
0

18 in bconn.plate
0

36 in hconn.plate 30 in α 0 deg

Offsetconn
1

0 in bconn.plate
1

0 in

x1 Offsetconn
0

tconn.plate
0

 hconn.plate

sin Camberarm1 
2

 15 in y1
bconn.plate

0

2
18 in

x2 Offsetconn
1

tconn.plate
1

 hconn.plate

sin Camberarm2 
2










cos α( )
bconn.plate

1

2
sin α( ) 0.5 in

y2 Offsetconn
1

tconn.plate
1

 hconn.plate

sin Camberarm2 
2










sin α( )
bconn.plate

1

2
cos α( ) 0 in

Clearanceplate.to.plate if x1 x2( ) y2 y1( ) x1 x2( )
2

y1 y2( )
2

 0 in  0 in

(if Clearance < 2 inches, a redesign is required.

   Coordinates for Drawings

4/28/2022 MA 1 - MastArmV1.4.xmcd 13



  Plan View - Connection Plate Clearance for Two Arm Connections

20 15 10 5 0 5 10 15 20 25

20

15

10

5

5

10

15

20

25

Connection Plate 1
Connection Plate 2
Upright Section

Section at Connection Showing Plate Clearance Clearanceplate.to.plate 0 in

Diameterconn.pole 20.9 in

'FR'=  tconn.plate
0

2.5 in

'FJ'=  bconn.plate
0

36 in

'FL'=  tvertical.plate
0

0.75 in

'FO'=  Offsetconn
0

18.0 in

Gap
0

7.5 in

'SR'=  tconn.plate
1

0 in

'SJ'=  bconn.plate
1

0 in

'SL'=  tvertical.plate
1

0 in

'SO'=  Offsetconn
1

0.0 in

Gap
1

0 in

  Plan View - Drilled Shaft, Base Plate, Upright, Anchor Bolts, & Reinforcing Steel

20 0 20

20

20

Shaft
Reinforcement
Base Plate OD
Upright OD
Anchor Bolts

Section at Base - Shaft, Rebar, Base Plate, Upright & Bolts

Dimensions in Inches

D
im

en
si

on
s 

in
 I

nc
he

s

Clearancebar.to.nut 4.1 in

'UD'=  Diameterbase.pole 24 in

'BA'=  Diameterbaseplate.pole 40 in

'DB'=  Diametershaft 60 in

Diameterboltcircle.pole 32 in

Diabar.circle 45.3 in

#AnchorBolts 8

#LongBarsprov 18

Note: The Plan and Elevation Views do not show the 4 or 5 1.9" O.D. Nondestructive Integrity Testing Access Tubes that are tied
to the inside of the reinforcing cage (see FDOT Spec 455-16.4).
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  Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

36 24 12 0 12 24 36
36

24

12

0

12

24

36
Shaft
Base Plate
Reinf. Bar
Anchor Bolt
Pole

ELEVATION - Shaft, Rebar, Plate, & Bolts

Dimensions in Inches

D
im

en
si

on
s 

in
 I

nc
he

s
Clearancebar.to.nut 4.1 in

'UD'=  Diameterbase.pole 24 in

'BA'=  Diameterbaseplate.pole 40 in

'BB'=  tbaseplate.pole 2.5 in

'DB'=  Diametershaft 60 in

Diameterboltcircle.pole 32 in

Diabar.circle 45.3 in

  Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

0 2 4 6

30

20

10

ELEVATION:  Drilled Shaft with Reinforcement

sv

4

6

9

12











in stirrup spacing

#Spacesvbar

6

10

10

10











 number of stirrup spaces

Shaft
Stirrups A
Stirrups B
Stirrups C
Stirrups D
Main Reinf
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REVISIONS
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ROBERT E. SMITH, JR., P.E.

2056 VISTA PARKWAY, SUITE 100

P.E. LICENSE NUMBER 38166

STANTEC CONSULTING SERVICES INC.

WEST PALM BEACH, FLORIDA 33411

EXT. SEG. A

FORT HAMER RD

                               

                        

                        

        ARM ASSEMBLIES         
         SPECIAL MAST          

 T-8  

1 1

     6    30    36     3  0.75   0.5  18.0  1.25   2.5  12.5   0.5     -     -     -     -     -     -     -     -     -     -     -

  38.0  8.68    14 0.375    35 13.10    18   0.5     -     -     -     -     -     -     -     -    39    22  18.6    24 0.375     -  37.5

1

1      8    40   2.5     2    40    25     5    11    18    10     6     10     9    40    10     3  0.125   0.5     8   0.5  0.75  0.25  0.25    45

SPECIAL MAST ARM ASSEMBLIES DATA TABLE

SPECIAL MAST ARM ASSEMBLIES DATA TABLE (CONT.)

SPECIAL MAST ARM ASSEMBLIES DATA TABLE (CONT.)

LOCATIONS

NUMBER OF

NUMBER

STRUCTURE

FA(ft) FB(in) FC(in) FD(in)

FIRST ARM

FE(ft) FF(in)

FIRST ARM EXTENSION

FG(in) FH(in) SA(ft) SB(in)

SECOND ARM

SC(in) SD(in) SE(ft)

SECOND ARM EXTENSION

SF(in) SG(in) SH(in) UA(ft) UB(ft) UC(in) UD(in)

POLE

UE(in) UF(deg) UG(ft)

NUMBER

STRUCTURE

#Bolts HT FJ FK

FIRST ARM CONNECTION (in)     First Arm Camber Angle = 2 Degrees

FL FN FO FP FR FS FT #Bolts HT SJ SK SL

SECOND ARM CONNECTION (in)     Second Arm Camber Angle = 2 Degrees

SN SO SP SR SS ST

LL(deg)LK(in)LJ(in)LH(in)

LUMINAIRE AND LUMINAIRE CONNECTION

LG(in)LF(ft)LELD(in)LC(in)LB(ft)LA(ft)RBRA

SHAFT AND REINF.

DB(ft)DA(ft)BF

POLE BASE CONNECTION (in)

BCBBBA#Bolts
NUMBER

STRUCTURE

Table Date 07-01-15

Table Date 01-01-12

Table Date 01-01-12

RC RD(in)

Design Water Table is at ground surface

Soil Weight = Varies

Soil Friction Angle = Varies

Soil Layer Thickness = Varies

Soil Type = Sand

Assumptions and Values used in design:2.

sealed by Driggers Engineering Services, Inc.

Design based on Borings taken 8/14/20191.

FOUNDATION NOTES:

RE RF(in)

Design Wind Speed = 150mph3.

Work with Index 649-031.2.

included in this data table

constructed under another project, thus not 

Structures 2 thru 8 are existing structures1.

NOTES [Notes Date 07-01-13]:
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CERTIFICATE OF AUTHORIZATION 27013

EM

V
C

V

D

189+00 190+00 191+00 192+00

A

M

DZ1A

DZ6A

DZ6B

DZ6R

DZ5A

DZ2A

DZ2B

DZ2R

D
Z
7

A

D
Z
4

A

D
Z
3

A

D
Z
8

A

M

B

C

MOCCASIN WALLOW ROAD

POLE LOCATION=

4

1
1
5
t
h
 

A
V

E
. 

E
.

LOCATED STA. 11+10.00, 107' RT

POINT OF POWER SERVICE

G
R

A
N

D
E
 

R
I
V

E
R
 
P

A
R

K
W

A
Y

EL. 35.26

EL. 34.18

EL. 32.37

EL 33.12

8 38

5

6

2

2

2R

A4

P6

P8

P6

P4

P8

P2

P2

P4

2

1

6

6

6R

A2

8

7 4 4F E D B

C

E

F

E

F

A

B E F

646-1-11

665-1-11

1 EA

1 EA

 1 EA

 1 EA665-1-11

646-1-11

630-2-1115 LF

630-2-1115 LF

 1 EA

 1 EA665-1-11

646-1-11646-1-11

665-1-11

1 EA

1 EA

10 LF630-2-11

10 LF630-2-11

1 EA

1 EA

646-1-11

665-1-11

15 LF 630-2-11

15 LF 630-2-11

1 EA

1 EA

646-1-11

665-1-11

2

5

 1 EA

630-2-11 30 LF

635-2-11 1 EA

1 EA

1 EA

700-3-501

700-3-501

1 EA

1 EA

646-1-11

665-1-11

1 EA

1 EA

646-1-11

665-1-11

630-2-1115 LF

630-2-1115 LF

649-26-03

STA. 190+27

OFF. 58.5' LT

POLE LOCATION=

EL 34.141 STA. 191+73

OFF. 91' LT

POLE LOCATION=

EL 32.942

STA. 190+38

OFF. 80.3' RT

STA. 192+3.5

OFF. 57' RT

POLE LOCATION=

EL 34.303

EL. 35.16

G

G

G

G

M1

M2

M4

M3

SIGNAL HEAD DETAILS

NOTES:

Vehicles

Watch For

START CROSSING

If Started

Finish Crossing

DON'T START

To Finish Crossing

TIME REMAINING

DON'T CROSS

STEADY

TIMER

FLASHING

        STREET  NAME        

TO CROSS

PUSH BUTTON

FTP-68B-06

2

CCTV CAMERA

LEGEND

A

C

4 6 8 P4

SIGN DETAILS

 T-5  

                        

                        
      SIGNALIZATION PLAN       

BLUETOOTH DETECTORB

1 3

ALL RED

YELLOW CLEARANCE

MAXIMUM GREEN 2

RECALL

PED. CLEARANCE

PEDESTRIAN WALK

MAXIMUM GREEN 1

MOVEMENT NUMBER

TIMING FUNCTION

CONTROLLER  TIMINGS

T
I

M
I
N

G
 
F

U
N

C
T
I
O

N EXTENSION

MINIMUM GREEN

54 86 721

   

3

10 40

Feet

0

N
4-SECT., 1-WAY

5 7

oror

Ø6

Ø5

Ø5

Ø4Ø3

Ø2

Ø2

Ø1

R

FY

G

SY

3-SECT., 1-WAY

5 AS

R

Y

G

3 AS

PED. SIGNAL

COUNT-DOWN

1-SECT., 1-WAY

8 AS

  653-1-11  

5

1
5

2

1

6

P2

2

P2

6 3

7
8

3

7

4

8
4

P6 P6

1 EA

DETECTION ZONE

RADAR DETECTOR

WAVETRONIX ADVANCE 

M
1 EA660-3-42M

660-3-42A

RADAR DETECTOR

WAVETRONIX MATRIX 

6R

2R

6R

2R

S.O.P. 10 (MODIFIED)

2R

6R

P62

6

36" x 36"

R3-4

6 EA700-3-501

4.8 4.8 3.4 3.4 4.8 4.8 3.4 3.4

2.4 2.4 3.6 3.6 2.4 2.4 3.6 3.6

MIN MIN

8 820 20

3 5 3 3 3 5 3 3

8 8 1212

20 70 20 30 30207020

7 7 7 7

33 22 27 24

   

   

   

   

   

   

   

   

   

P4

P4

P8

P8

P2 P2

P6 P6 P4

P4

P8

P8

36" x 36"

R10-27A

ARROW

YELLOW

ON FLASHING

YIELD

LEFT TURN

650-1-34 650-1-36

5-SECT., 1-WAY

2 AS

GG

Y

R

Y

650-1-39

700-5-50 1 EA

SIGN E

   

TO

YIELD

SIGN FSIGN D

SIGN CSIGN BSIGN A

36" x 36"

BLANKOUT

P2 P8

DZ3A

TF 2

TF 5

TF 1

TF 6

ASSIGNMENTS

M3

M2

M1

M4
TF 3

TF 8

TF 4

TF 7

WAVETRONIX MATRIX VEHICLE DETECTION

TF 3

TF 7

DETECTION
TO TIMING TIME

DELAY

(SECS.)

CONNECT

FUNCTION
ZONE

DETECTOR

1A

6A, 6B

6R

7A

4A

5A

2A, 2B

2R

3A

8A

EXISTINGEXISTING

EXISTING

CONTRACTOR SHALL DISCONNECT "YIELD TO PEDESTRIAN" PORTION OF EXISTING SIGN  D .6.

ENGINEER.

TIMINGS ARE INITIAL AND MAY REQUIRE FIELD ADJUSTMENT AS DIRECTED BY PROJECT 5. 

SEE SHEETS T-9 - T-14 FOR FIBER OPTIC INTERCONNECT DETAILS.4. 

FLASH YELLOW. ALL OTHER MOVEMENTS SHALL FLASH RED.

   B. WHEN SIGNAL IS IN FLASHING MODE, MOVEMENTS 2 AND 6 SHALL 

   A. CONCURRENT/ACTUATED PEDESTRIANS FOR MOVEMENTS P2, P4, P6, AND P8.

THE FOLLOWING:

STANDARD SOP 10, MODIFIED FOR EASTBOUND AND WESTBOUND RIGHT TURN OVERLAPS WITH 3. 

FURNISH AND INSTALL FTP-68B-06 SIGNS AT PED. DETECTOR LOCATIONS.2. 

E., MOVEMENTS 3, 4, 7, 8.

MAJOR STREET IS MOCCASIN WALLOW, MOVEMENTS 1, 2, 5, 6. MINOR STREET IS 115th AVE. 1. 

D

SIGN G

30" x 30"

R10-15A

VEHICLES

TURNING

FORSTOP

1 EA 649-21-21
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     MAST ARM TABULATION       

G

Y

R
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R

AC

123

H1

(ARM M.H.)

HEIGHT

MOUNTING

ARM

TOP OF FOUNDATION ELEVATION

W1

SIGN A

W2

SIGN BSIGN C

W3

H3 H2

B

H4

D

SIGN D

W4

TOTAL ARM LENGTH

LONGEST ARM FOR DOUBLE ARM POLE.

ARM NO. 1 - SINGLE ARM POLE OR

DIRECTION FROM ARM NO. 1.

TO BE MEASURED IN A COUNTER CLOCKWISE

ARM NO. 2 - DOUBLE ARM POLE ORIENTATION

G

Y

R

G

Y

R

45
W5

S
I
G

N
 
E

E H5

* DENOTES NUMBER OF SECTIONS IN SIGNAL HEAD ASSEMBLY
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