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Mast Arm Structural Calculations

1.0 EXECUTIVE SUMMARY

Kimley-Horn and Associates was retained to design mast arm structures at the intersection of Lena Road
and SR 64 in Manatee County, FL. The system of mast arms has two existing poles and three new poles
(Poles 1, 4, and 5). The existing poles are to remain with no signal modifications. Per FDM 261.8.2.1 “For
standard mast arm support, structures with additional loading on the horizontal member that produce a
flexural demand/capacity ratio less than or equal to 1.10, no further analysis is required.” Since no
additional loading will be applied to the horizontal member, no additional analysis is required. Structural
analysis of these new mast arms was performed using 2023-2024 FDOT Standard Plans. The poles were
analyzed using FDOT Design Aid and the FDOT MathCAD Mast Arm V2.0. A geotechnical report is provided
for this intersection by Tierra, Inc. and dated June 29, 2023. Table 1 below shows the results of the
structural analysis.

For the detailed calculations showing all CSR, CD Ratios, and CFls, see the calculations following this
summary. A table is provided to summarize the designs. All ratios are below the 0.95 requirement stated
in the FDOT standards.

The following design standards/codes were used for the analysis:

e FDOT Design Manual, January 2023

e AASHTO LRFD Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic
Signals, First Edition, 2015 (LRFDLTS-1)

e FDOT Modifications to LRFDLTS-1, January 2023

e  FDOT Structures Manual, January 2023

* FDOT Standard Plans FY 2023-2024

Table 1: Mast Arm Design Summary Table

Mounting Height Drilled Shaft

Pole Name Arm Designation | Pole Designation

((V]:)] Designation
Pole 1 A40/S P2/S 21 DS/12/4.5
Pole 4 A60/S P4/S 21 DS/22/4.5*
Pole 5 A78/D-A60/D P6/D 21 DS/16/5.0

*Indicates a special drilled shaft
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ARM NO. 2 - DOUBLE ARM POLE ORIENTATION
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STANDARD MAST ARM ASSEMBLIES DATA TABLE

STRUCTURE FIRST ARM SECOND ARM UF n POLE DRILLED SHAFT AND REINF.

NUMBERS ARM || FAAL|ARM. | SAA | (deg) | (deg) | POLE | UAA | UB | NS pgire)| ra | me | RC | Rotm)| RE | Rrdin
POLE 1 A40/5-P2/S A40/S - - - - - P2/S 24 21 DS/12/4.5 - - - - - - - -
POLE 4 A60/5-P4/S A60/S - - - - - P4/5 24 21 DS/22/4.5 22 4.5 11 16 8 12 - -
POLE 5 A78/D-A60/D-P6/D A78/D - A60/D - - - P6/D 24 21 DS/16/5.0 - - - - - - - -

NOTES:

1. IF AN ENTRY APPEARS IN COLUMN FAA, A SHORTER ARM IS REQUIRED. THIS IS OBTAINED BY REMOVING LENGTH
FROM THE ARM TIP AND THE ARM LENGTH SHORTENED FROM FA TO FAA. SAA SIMILAR.

2. IF AN ENTRY APPEARS IN COLUMN UAA, A SHORTER POLE IS REQUIRED. THIS IS OBTAINED BY REMOVING LENGTH
FROM THE POLE TIP AND THE POLE HEIGHT SHORTENED FROM UA TO UAA.

3. WORK THIS SHEET WITH THE SIGNAL DESIGNER'S “MAST ARM TABULATION". SEE “MAST ARM TABULATION" FOR
SPECIAL INSTRUCTIONS THAT INCLUDE NON-STANDARD HANDHOLE LOCATION, PAINT COLOR, TERMINAL COMPARTMENT
REQUIREMENT, AND PEDESTRIAN FEATURES.

4. WORK WITH INDEX 649-030 AND 649-031 (FY 2023-24).

5. DESIGN WIND SPEED = 150 MPH (MANATEE COUNTY)

FOUNDATION NOTES:

1.

DESIGN BASED ON BORINGS PROVIDED BY TIERRA, INC., DATED JUNE 29, 2023.

DRILLED SHAFTS "4" AND "5" ARE NOT LOCATED IN SIDEWALKS. "1" HAS BEEN LENGTHENED 6"
PER STANDARD, AND "D" HAS BEEN LENGTHENED 1' TO MEET VERTICAL CLEARANCE. SEE "STANDARD
MAST ARM TABULATION" SHEET FOR TOP OF SHAFT ELEVATIONS.

GROUNDWATER SHOULD BE EXPECTED WITHIN 8.5 FEET OF THE EXISTING GROUND. THE
CONTRACTOR SHOULD ANTICIPATE THE POTENTIAL NEED FOR WET CONSTRUCTION METHODS.

SPECIAL UNDERWATER CONCRETE PLACEMENT TECHNIQUES MAY BE REQUIRED IF THE BOTTOM OF
THE SHAFT EXTENDS BELOW THE GROUNDWATER TABLE.

IF EXISTING SOILS VARY FROM THE CRITERIA PRESENTED ABOVE, CONTACT THE ENGINEER
PRIOR TO CONSTRUCTION OF THE DRILLED SHAFT.

VERY DENSE SAND AND INDURATED CLAY WAS ENCOUNTERED WITHIN THE BORINGS. DRILLING INTO AND/OR
THROUGH THESE MATERIALS MAY BE DIFFICULT AND WILL REQUIRE NON-CONVENTIONAL CONSTRUCTION
TECHNIQUES AND SPECIALIZED EQUIPMENT. THE DEPTH AND CONSISTENCY OF THESE MATERIALS CAN VARY.

TEMPORARY CASING METHODS FOR SHAFT INSTALLATION BEYOND WHAT IS REQUIRED IN THE FDOT
SPECIFICATIONS MAY BE REQUIRED IN ORDER TO PREVENT THE COLLAPSE OF SANDY SOILS AND/OR
GROUNDWATER INTRUSION DURING SHAFT CONSTRUCTION.

FOUNDATION ASSUMPTIONS:

POLE 1: POLE 5:

BORING: 5G-11 BORING: SG-12

CLASSIFICIATION: COHESIONLESS SOIL (SAND) CLASSIFICIATION: COHESIONLESS SOIL (SAND)
FRICTION ANGLE: 30 DEG FRICTION ANGLE: 30 DEG

UNIT WEIGHT: 50 PCF UNIT WEIGHT: 50 PCF

N-SPT #: 11 N-SPT #: 19

SOIL LAYER THICKNESS: 12 FT SOIL LAYER THICKNESS: 16 FT

DESIGN WATER TABLE: 0" BELOW SURFACE (ASSUMED) DESIGN WATER TABLE: 0" BELOW SURFACE (ASSUMED)
POLE 4:

BORING: 5G-13

CLASSIFICIATION: COHESIONLESS SOIL (SAND)
FRICTION ANGLE: 29 DEG

UNIT WEIGHT: 43 PCF

N-SPT #: 6

SOIL LAYER THICKNESS: 19 FT

DESIGN WATER TABLE: 0" BELOW SURFACE (ASSUMED)
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2:31:44 PM

10/6/2022

ARM AND BASE PLATE POLE, BASE PLATE AND ARM CONNECTION
A/?(C(TAIrIr)nLength Total Arm Arm Extension Base Plate PI?(?EOIIGDI\IO Upright Base Plate Arm-Upright Connection
: Arm :
g:g’é’ugéf:/(ﬁn Length| FA/SA| FC/SC|FD/SD|FE/SE|FG/SG|FH/SH| HT | FJ/SJ|FK/SK g:g’;%f:;ﬂ;n UA ub UE UG No. BA BB BC BF HT FJ/SJ | FL/SL|FN/SN| FO/SO| FP/SP|FR/SR|FS/SS| FT/ST
H-HeavyDuty (ft) (ft) (in) (in) (ft) (in) (in) (in) (in) (in) L-Luminaire (ft) | (in) | (in) | (ft) | Bolts (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)
A30/S 11 P1/S 25
/ 22 25 / 22 25 14 2 8.5
A30/S/H 12 P1/S5/L 39 37.5
430/ 30 30 11 0.25 -- - - 3 P10 >3 16 (0.375 6 32 2.5 2 40 0.75 | 0.438 1.25 0.438
30 36 30 36 23 2.75 12.5
A30/D/H 12 P1/D/L 39 37.5
A40/S 13 P2/5 25
! 22 27 ! 22 27 15 2 8.5
A40/5/H 14 P2/5/L 39 37.5
240, 40 40 13 0.25 - - - 3 p2/D 55 18 10.375 6 34 2.5 2 40 0.75 | 0.438 1.25 0.438
30 36 30 36 23 2.75 12.5
A40/D/H 14 P2/D/L 39 37.5
A50/5 12 14 P3/S 25
22 29 22 29 16 2 8.5
A50/S/H 13 15 P3/5/L 39 37.5
50 32.5 0.25 20.5 0.313 3 20 (0.375 6 36 2.5 2 40 0.75 | 0.438 1.25 0.438
AS0/D 12 14 30 36 P3/b 2 30 36 23 2.75 12.5
A50/D/H 13 15 P3/D/L 39 37.5 ) )
A60/S 12 15 P4/5 25 17
A60/S/H 13 16 P4/5/L 39 37.5
60 35.5 0.25 27.5 0.375 30 36 3 22 10.375 8 38 2.5 2 40 30 36 0.75 | 0.438 1.25 2.5 12.5 | 0.438
A60/D 12 15 P4/D 25 53
A60/D/H 13 16 P4/D/L 39 37.5
A70/S 13 17 P5/5 25 18
A70/5/H 14 18 P5/5/L 39 37.5
70 38 0.25 35 0.375 30 36 3 24 10.375 8 40 2.5 2 40 30 36 0.75 0.5 1.25 2.5 12.5 0.5
A70/D 13 17 P5/D 25 23
A70/D/H 14 18 P5/D/L 39 37.5
A78/S 13 18 P6/S 25 18
A78/5/H 15 20 P6/S/L 39 37.5
78 39 0.25 42 0.375 30 36 3 24 0.5 8 40 2.5 2 40 30 36 0.75 | 0.625 1.5 2.5 12 0.625
A78/D 13 18 P6/D 25 23
A78/D/H 15 20 P6/D/L 39 37.5
P7/5 25 19
P7/5/L 39 37.5
26 0.5 8 42 2.5 2 40 30 36 0.75 | 0.625 1.5 2.5 12 0.625
P7/D 25 53
P7/D/L 39 37.5
DRILLED SHAFT
; DA DB RD RF
Drilled Shaft ID (Ft) (ft) RA RB RC (in) RE (in)
NOTE: ) , DS/12/4.0 12 4.0 11 14 8 12 - -
1. Work this Index with Index 649-031. DS/12/4.5 12 415 11 16 8 12 — —
DS/14/4.5 14 4.5 11 16 10 8 - -
DS5/14/5.0 14 5.0 11 18 10 8 - -
DS/16/4.5 16 4.5 11 16 10 8 - --
DS/16/5.0 16 5.0 11 18 10 8 - -
DS5/18/5.0 18 5.0 11 18 10 8 - -
DS5/20/5.0 20 5.0 11 18 10 6 10 9
DS5/25/5.0 25 5.0 11 18 10 6 10 9
LUMINAIRE AND CONNECTION
LA | LB | LC | LD | ;g | LF | LG | LH | LJ | LK | LL | UG
(ft) | (ft) | (in) | (in) (ft) | (in) | (in) | (in) | (in) |(deg)| (ft)
40 10 3 |0.125] 0.5 8 05 |1075(025|0.25 0 37.5
=| DESCRIPTION:
RE\L/A[\';TON S FY 2023-24 INDEX SHEET
a FDOTiS Page 6 of 86 STANDARD MAST ARM ASSEMBLIES
11/01/22 |3 =~ STANDARD PLANS 649-030| 1of1
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GENERAL NOTES:

1. Shop Drawings: This Index is considered fully detailed, only submit shop drawings

for minor modifications not detailed in the Plans.

2. Prior to Fabrication: Verify the installed foundation elevation will result in the
required signal elevation and adjust the Pole height as needed.

3. Details for Signal and Sign locations, Signal Head attachment, Sign attachment,
Pedestrian Head attachment, and Foundation Conduit are not shown for simplicity.

4. Materials:
A. Poles, Mast Arms and Backing Rings:

a. Less than %¢": ASTM A1011 Grade 50, 55, 60 or 65
b. Greater than or equal to %¢": ASTM A572 Grade 50, 55, 60 or 65
c. ASTM A595 Grade A (55 ksi yield) or Grade B (60 ksi yield)

. Steel Plates: ASTM A36

. Weld Metal: E70XX

. Bolts, Nuts and Washers:
a. High Strength Hex Head Bolts: ASTM F3125, Grade A325, Type 1
b. Nuts: ASTM A563 DH Heavy-Hex
c. Washers: ASTM F436 Type 1, one under turned element

. Anchor Bolts, Nuts and Washers:
a. Anchor Bolts: ASTM F1554 Grade 55
b. Nuts: ASTM A563 Grade A Heavy-Hex (5 per anchor bolt)
c. Plate Washers: ASTM A36 (2 per bolt)

. Threaded Bars/Studs: ASTM A36 or ASTM A307

. Handhole Frame: ASTM A709 or ASTM A36, Grade 36

. Handhole Cover: ASTM A1011 Grade 50, 55, 60 or 65

Pole Caps and Nut Covers: Fabricate from cast aluminum

or galvanized carbon steel.

Stainless Steel Screws: AISI Type 316
. Concrete: Class IV (Drilled Shaft) for all environmental classifications.
. Reinforcing Steel: Specification 415

m oOwm

D™

-

~x <

5. Fabrication:
A. Welding:
a. Specification 460-6.4 and
b. AASHTO LRFD Specification for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals Section 14.4.4
B. Poles and Mast Arms:
a. Round or 12-sided (Min.)
b. Taper pole diameter at 0.14 inches per foot
c. Upright poles must be a single section. For arms and upright
poles, circumferential welds and laminated sections are not
permitted.
d. Arms may be either one or two sections. See Sheet 4 for
telescopic splice detail
e. Fabricate longitudinal seam welds with 60 percent minimum
penetration or fusion welds except:

1. Use a full-penetration groove weld within 6 inches of the

circumferential tube-to-plate connection.

2. Use full-penetration groove welds on the female end section
of telescopic (i.e., slip type) field splices for a minimum
length of one and one-half times the inside diameter of the
female section plus 6 inches.

f. Locate longitudinal seams weld along the:
1. Lower quadrant of the arms.
2. Same side of the pole as the arm connections

g. Face handhole perpendicular from arm on single arm poles,
perpendicular from the first arm of double arms poles facing
away from traffic or see special instructions on the Mast Arm

Tabulation Sheet.

h. Provide a ‘J' or ‘C’ hook at the top of the pole for signal wiring

support (See Sheet 6)

i. First and Second arm camber angle = 2
Jj. Bolt holes diameters as follows:

1. Bolts (except Anchor bolts): Bolt diameter plus Yig" prior
to galvanizing.

2. Anchor Bolts: Bolt diameter plus 5" (Max.).

6. Coatings:
A. All Nuts, Bolts, Washers and Threaded Bars/Studs: ASTM F2329
B. All other steel items including plate washers ASTM Al123

7. Construction:
A. Foundation: Specification 455 Drilled Shaft, except that payment is
included in the cost of the Mast Arm.
B. Install Pole vertically.

'FA" + 'FE' - Splice

Face Of Arm Base Plate At ¢ Arm \

'SA" + 'SE' - Splice

—

Pole Top
(See Sheet 6)

Mast Arm
Handhole
(See Sheet 6)

Vented Mast Arm Cap With (3)
Stainless Steel Set Screws

C. Place structural grout pad with drain between top of foundation and bottom of

baseplate in accordance with Specification 649-7.
D. Attach Sign Panels and Signals centered on the elevation of the Mast Arm.
E. Wire Access holes are 1%" or less in diameter.

3'-0"
Min

Free-Swinging, Internally
Illuminated Street Sign
(See Index 700-050)

FE
A 'SE'
'SA )
, Mast Arm Splice Pole Connection
(Single Arm See Sheet 3) (Single Arm See Sheet 3)
(Double Arm See Sheet 4) (Double Arm See Sheet 4)
,,6\\ @ 0.14 in/ft Taper (Typ.)
L— I [ -~
20 g @) D g
@O Mast Arm D Mast Arm
Street Name Extension

Provide %" @ Weep Hole
Located At Bottom Of Arm.
1I'-0" From Arm Base Plate.

Aluminum Identification Tag not to exceed 2" x 4". Secure to pole
by 1" stainless steel rivets or screws. Fabricators to provide
details for approval. Identification Tag located on inside of pole
visible from handhole, or on outside of pole inside Terminal

Compartment. Tag to be stamped with the following information:

Standard Design
Financial Project ID
Pole Type

Arm Type
Manufacturer's Name
Pole Base (F, of Steel)
Arm (Fy of Steel)

Special Design
Financial Project ID
Manufacturer's Name
Pole Base (Fy of Steel)
Arm (Fy of Steel)

Pole Wall Thickness (in.)
Arm Wall Thickness (in.)

Handhole

Base Plate Connection
(See Sheet 2)

0.14 in/ft Taper (Typ.)

Pole \
(See Sheet 6) \

'UA" (See Index 649-030)

'UB' (See Plans) (See Note 2)

Bottom
Of Plate

Top of Finished Grade \

0" With Sidewalk
6" Otherwise

1~2" Conduit Per Assembly
1~1" Additional Conduit in
Quadrant With Controller

Foundation

TABLE OF CONTENTS

(Drilled Shaft) /
(See Sheet 2)

SHEET

SUBJECT

1

Elevation and Notes

Foundation and Base Plate Details

Single Arm Connection and Splice Details

Double Arm Connection and Splice Details

Luminaire Arm and Connection Details

| W(N

Handhole and Pole Top Details

Single Arm Shown, Double Arm Similar
(Luminaire Arm Not Shown)

MAST ARM ASSEMBLY

2-6"

- Signal Conduit

(For No. & Size
See Signal Plans)
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BA

'BA'-4x'BC'

Edge Of
Foundation
Center Of
Drilled Shaft, Edae OF
Base Plate ge M
and Pole — " Base Plate 4" Min. N
¢ 'BC' Dia. Anchor Bolt Pole
/ AV -
¢ Mast Arm 1 Double Nuts (See Note 3)
See DETAIL 'A
Base Plate and Anchors % 'BC' @ Anchor Bolts 5 Base Plate . | ; oot
Equally Spaced —— Pole L ase rlate
==t (See Note 3) L BB — T Opening
(1) Bolt ; | — Drain Hole
¢ Pole and Anchor Bolt Dia. (Max.) ~y '\NJFN —— (%" Min.)
‘//Eé g%\J{i///’ (1" Max.)
Foundation (6 Anchor Bolts) L R ‘ I~ Structural
(Drilled Shaft) I Grout Pad
N ‘ (See Spec.
‘DB’ ‘BA - 649-7)
| . ! 1"
3|+ ' ¢ Drilled Shaft & ¢ Pole BaSBe P/j“;CD’a‘ Foundation —| | ; ;f;?asi/gﬁg
MAST ARM ASSEMBLY in U = = = Bolt Circle Dia. | i
= i | =N } Leveling Nut
Edge Of , Q
f = oG = Foundation 2x'BC
f Center Of
Drilled Shaft,
NOTES: L "ase Plate Edge Of
' @ SECTION A-A
) #5 Tie Bars / and Pole Base Plate
1. The Structural Grout Pad diameter may be reduced 6 Spaces @ 4"
where the footprint of the Grout Pad does not /7
provide adequate clearance for the sidewalk and/or Y Y ; ¢ Mast Arm 1
accessibility considerations. =5 5
N ? 'BC'" @ Anchor Bolts e Pole
2. See Index 649-030 and the plans for actual ~ Equally Spaced
quantity of bolts in the Base Plate Connection. Double Nut (Typ.) —] (see Note 3) L
3. The bottom hex nut of the Double Nuts shown in #5 Tie Bars ¢ Pole and Anchor Bolt J\r/ Arm/Pole
Section A-A may be substituted by a half-height 'RC' Spaces @ RD" / Silicone Caulk
anchor 'jam' nut. Provide individual nut covers (8 Anchor Bolts) / (See Note 4)
(not shown) for each bolt.
. 2" X Y" Backing Rin
4. Detail 'A'" Silicone Caulk may be applied after < PLAN (Wall Thick. +%6") 4 g g
installation. Consult with Manufacturer to > x (Wall Thick.) " Mi
determine the suitability of the caulk to be <|8 n.
applied. Q. I
. E DB Arm/Pole Wall /L & 4
| — g? ‘ #5 Tie Bars ® Thick. +%¢"
o . aft fameter 'RE' Spaces @ RF" 'DB'-'BA')/2 'BA' '"DB'—'BA')/2
2'-0" Lap (Min.) (If Needed) _A ( ) ( ) Ji Base Plate
. Opening
Terminal
Compartment
Center Of (See Sheet 6) ‘
Drilled Shaft \ N
Center of JOINT WELD DETAIL
#5 Tie Bar Handhole
#5 Tie Bars (See Sheet 6) —— | | LA
Remaining i DETAIL 'A
Spaces @ [}
12" Max. ] 3" (See Note 1) | | <
‘ CE—T & H\’\
'RB' # 'RA' Bars \ Foundation l/ | Base Plate
Equally Spaced ‘ el BN | =
( Structural ‘ | — Opening
CSL Tube (Typ.) 16" cover Grout Pad
W f~— (See Spec. +\
' 'RB' # "RA" Bars 649-7) ¢ Anchor Bolt (Typ.)
Equally Spaced
PLAN ELEVATION ELEVATION
(Back Face Shown)
FOUNDATION BASE PLATE CONNECTION
FOUNDATION AND BASE PLATE DETAILS
=| DESCRIPTION:
LAST 3 FY 2023_24 INDEX SHEET
REVISION 13 FDOTiS Page 8 of 86 MAST ARM ASSEMBLIES
11/01/21 |3 - STANDARD PLANS 649-031 2o0of 6
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Arm Splice

Arm Connection

¢ Mast Arm

%" @ Threaded Bar/Stud or

Bolt With Self Locking Nut \(

X =y

__Splice = 3'-0" (Nominal) (2'-0" Min.)
(See Note 1)

\ 'FA + 'FE' - Splice 'FO' |

N

Al

Face of Arm Base Plate at ¢ Arm \

=
(s
L

¢ Pole Connection Plate

V ¢ Of Pole
t ’\\‘ T

o

@ Mast Arm | FFreeee——————— ., 4" g W/r/ﬂg
Extension | Hole (Typ.)
Pole and

Conn. Plate

First Arm
Camber Angle

<

¢ 'FP" @ Connection Bolt

FL

See DETAIL 'B'

MAST ARM ASSEMBLY ARM SPLICE SINGLE ARM CONNECTION
Ey
Six 'FP'" @ Connection Bolts
¢ Pole Connection Plate (May Vary for Special Design) \ . N N .
\' - 7 ! ! 70 al . 'FB', 'FF', 'UC' - Tip Diameters
T . :’« *‘:_ “; § 'FC', 'FG', 'UD' - Base Diameters
d. Lk B ' ' N Measured Flat To Flat \
P H--F8 - I 1
4" g Wiring ~ =
Hole (Typ.) E 5‘1 Ni b o @1 - —
"""" % : : "
o w
¢ Mast Arm L Center Of Pole o "
N Extension \ - . "
; — — ':E @ o 4“— - Center of Arm or Pole
. ‘ v n )
" um_ Wall Thickness /
-------------- ‘ o " i 'FD', 'FH', 'UE'
o " Inside Radius Measured
E LT © = T  — Center to Flat
I - Inside Bend Radius
Typ . . a (Min. Inside Bend Radius = Larger of
FNL ’ A ! . Q| < Five Times Wall Thickness or I Inch)
r : [ . 2XFP %|S Seam Weld (Typ.)
¢ 'FP' @ Connection Bolt . \ \ | ™ — o 0.6 x Wall ™(5ee Note 3)
¢ Mdast %rm Extens/gn N Thickness
. and 4" @ Wiring Hole
See DETAIL 'C ¢ Pole A
SECTION B-B SECTION C-C SECTION D-D
Mast Arm Extension
Base Plate
Opening i
Edge of Mast Edge of Top Connection Plate
Arm Extension Pole Connection Plate Backing Ring
See DETAIL 'A .
(See Sheet 2) NOTES:
X P g Edge of Mast ‘ ‘ ' 1. Install the 'Slip Joint' splice with a tight fit and no change in the Mast
Q. onnection Bolt Arm Extension Provide Ultrasonic Testing Arm taper due to the splice.
ig for Lamellar Tearing in
~N 1 a Connection Plate When 2. Details shown on this sheet are for 12 sided pole sections. However,
L W= 'FR'" Exceeds 1" sections with more than 12 sides and round sections are permitted
' L\: ?f,s ¢ 'FP' @ Connection Bolt provided outside diameter and wall thickness are not reduced.
Typ. Top and - . 3. Match mark the Arm and Connection Plates to ensure proper assembl
Bottom plates Bottom Connection Plate Pole Connection Plate and the seam weld is in the proper location (seam /ocpate% at the /
(Top Conn. Plate Similar) Mast Arm bottom side of the Arm).
Extension FK'VER
Base Plate
DETAIL 'B' DETAIL 'C'
SINGLE ARM CONNECTIONS & SPLICE DETAILS
=| DESCRIPTION:
revision |3 FY 2023-24 INDEX SHEET
a FDOTi} Page 9 of 86 MAST ARM ASSEMBLIES
1/01/21 |g —=—"> STANDARD PLANS 649-031| 3of 6
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" Cenjer (z__f Second ¢ Pole
ast Arm Extension +/
\ ‘SA \ ; N . N X 2X'SP' a
) o __Splice = 3-0" (Nominal) (2-0" Min.) E f | : Min— o) g
3" @ Threaded Bar/Stud or ‘ (See Note 1) . 1 . N
Bolt With Self Locking Nut | ‘ F N i - \ F ’
: Double Arm f . ! Ot — —7
Arm Splice Connection ====——"T1r === - © : i :
¢ Mast Arm N ( ey o in
_ _oal b ¢ First Mast ' . ‘ )
E”L | Arm Extension . . ‘
‘ o ; : .
S B S B © | @t -— 1 &
x N | |
;;;;;;;; ) . T . ‘ =
B o | ‘ o — !
ARM SPLICE . | .
:I T I: ‘ R
\VE : 1 : 5| <
- Six 'SP' @ Connection Bolts ' '
4" @ Wiring Hole ; ; . A\ .
4Tk Offset 1o Avoid Side (May Vary For Special Design) N | \
¢ First Mast Tl Connection Plates (Typ.)
MAST ARM ASSEMBLY —/—— Arm Extension , I Min. (Typ.) DOUBLE ARM CONNECTION
’ \Y 2" Min. (See
co cp . . L ' Note 5)
A SO SA" + 'SE' - Splice n . — (Typ.) e ] )
¢ Of Pole . SN SB', 'SF' - Tip Diameters
/ Face Of Arm Base Plate At ¢ Arm K 'SC', 'SG' - Base Diameters
: yE—— : ¢ 'SP' Dia. Connection Bolt : Measured Flat To Flat
. ‘ . —— Center Of Pole
' | '
- i 1, G | 4" @ Wiring Hole
© ‘ o|
‘ ¢ Second Mast ¢ 'SP 0

B e i Arm Extension :
Connection Bolt Center of Arm

Wall Thickness /
'SD', 'SH'

Second Arm

2" Min. (Typ.
------------ Camber Angle (7

(See Note 5) Inside Radius Measured

See DETAIL 'E' Center To Flat

Minimum Internal Bend Radius

©
©
|
|
|

|
© ! @) B G = 5x Wall Thickness (1" Min.) Seam Weld (Typ.)
o | o 0.6 x Wall \(See Note 3)
: 1 : Thickness
‘ N Conter OF First See DETAIL 'D'
L I A . enter irs
' ' Arm Extension ¢ Second Mast
Arm Extension
SECTION E-E SECTION F-F SECTION G-G
Provide Ultrasonic Testing
Mast Arm Extension Eor Lamel/ar/TearIl;)g in
‘ST onnection Plate when .
Base Plate 'SR exceeds 1" NOTES:
Pole Connection Plate Side Connection Plate ¢ 'SP' @ Connection Bolt 1. Install the 'Slip Joint' splice with a tight fit and no change in
'SL the Mast Arm taper due to the splice.
Edge Of Top Plate Pole Connection Plate i
(Typ.) ) . . . ,
¢ 'SP" © Conn. Bolt 3 ] Full Penetration 2. Details shown on this sheet are for 12 sided pole sections.
R % Weld (Typ.) However, sections with more than 12 sides and round sections
3, < Opening - L are permitted provided outside diameter and wall thickness
<= & are not reduced.
1\ N See DETAIL 'A b [ ]
(Sheet 2) -~ 3. Match mark the Arm and Connection Plates to ensure proper
Mast Arm Extension I N assembly and the seam weld is in the proper location
e

Backing Ring

Base Plate (seam located at the bottom side of the Arm).

Top And Bottom
Plates (Typ.) Edge of Mast
Arm Extension

Bottom Connection Plate

(Top Conn. Plate Similar) 2X'SP' 4. 'UF'" measured counter clockwise from ¢ First Mast Arm Extension.

Min.
5. Adjust width of top and bottom Connection Plates to maintain
minimum clearance shown.

DETAIL 'D' DETAIL 'E' ——————— DETAIL 'F'
DOUBLE ARM CONNECTIONS & SPLICE DETAILS
wemon |8 FDOT\ [Y 202329 | oo roerss MAST ARM ASSEMBLIES o S
11701/21 |g =~ STANDARD PLANS 649-031| 4 of 6
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Luminaire Arm

MAST ARM ASSEMBLY

NOTES:

1. Galvanized steel luminaire type and luminaire length may be found

in the Lighting Plans.

2. Align Luminaire Arm with Single Mast Arm or First Arm of Double Mast

Arm unless indicated otherwise in the plans.

3. The fabricator may substitute a %" thick bent plate with the same
flange width, height, and length as the MC 10x33.6 Channel section.

4. 'LL' measure counter clockwise from First Mast Arm.

‘LB (15'-0"

Max.)

'LB'/2

'LB'/2

Luminaire

Luminaire Arm 'LD" Wall
Thickness 'LC' Luminaire
Base Diameter 0.14 in/ft

Taper To 2%" 0.D
See DETAIL 'G'

Pole

Mast Arm Handhole
(See Sheet 6)

o/ Slope 'LE'
Rise/Run

\— @ Luminaire
Connection

LA

Nes

¢ Mast Arm &/ JHE_
Mast Arm Handhole

LUMINAIRE ELEVATION

-

¢ Luminaire Arm

~_ ¢ Second Mast Arm

/ ¢ First Mast Arm

/ : — Pole

LUMINAIRE ORIENTATION

T

21 'LH" Luminaire Base Plate Thickness -
Typ. for @ = 60° 2
LH inai " " " (Pole Dia. > 10")
LH' Luminaire , . 1 5% 7 2
i Partial Penetration . e —
Base Plate Thickness - Weld Typ. for 0 < 60° 1%" (6" < Pole Dia. = 10")
o X N N ; N\ N g
Center Of Pole ' '
‘ | ¢ Round Luminaire
e R ! Shaft 0.14 in/ft . :
¢ 'LG' Bolt (Typ.) \\;,r‘; :; \ Taper 'LD' Wall /\ |\_ X
. ‘LG —[ ‘ T Thick .
e ¢ 'LG' Bolt (Typ.) o . ickness \ . 4] :
. [N ™ " ~ - .
; ‘ K : m : w ‘ H - : H’
B I = i ik B 7 i n N S ¢ Luminaire - N 7 + :
¢ Mast Arm and N ©l 8 Center Of Round / " Connection . '
¢ Round Luminaire R RN S Luminaire Shaft —1n " d . 6" Min. Pole
Shaft 0.14 in/ft WHTP g ‘ :: ¢ 'LG' Bolt (Typ.) il bia. Al
Taper 'LD" Wall o o ™ — uminaire .
; v I \ g . r = ion
Thickness MC 10x33.6 = . z = MC 10x33.6 Connection !
/1 (See Note 3) —: Q \ NS (See Note 3) ' :
~ : ¢ Pole . e : ! :
MC 10x33.6 s ; \ N : : N :
(See Note 3) > \ \ \ N
= 2%" @ Connection VA K
Plate Wiring Hole LK I ¢ Pole
LUMINAIRE CONNECTION ELEVATION
SECTION H-H SECTION I-I DETAIL 'G'
LUMINAIRE ARM AND CONNECTION DETAILS
=| DESCRIPTION:
revision |3 FY 2023-24 INDEX SHEET
0 FDOTib Pape 11 of 86 MAST ARM ASSEMBLIES
> b
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:r Pole Top

Mast Arm
Handhole

@/ Handhole

NOTES:

1. Handhole covers may be omitted when Terminal Compartment is provided.

2. See Mast Arm Tabulation sheet to see if Terminal Compartment is
required and for locations.

3. Terminal Compartment Frame Height 2'-0" minimum to 2'-6" maximum.
Align bottom of Terminal Compartment a minimum of 1" below the bottom
of the Handhole Frame.

4. Any combination of Option 'a" or 'b" may be used, provided both lifting
and wiring is accommodated. Cap may be flat plate or domed cap with
set screws.

5. An alternate terminal compartment frame detail is allowed where the
compartment frame is of constant depth and cuts into the pole at the
frame top and bottom but lays flush with the pole on the frame sides.
The frame is then welded to the pole using fillet welds all around the

Flat Washer

Pole Cap Plate

Pole

ISO VIEW
(Option 'a')

%" @ Min. Bolt

16" Thick

outside.
Center Of Pole, Pole
Cap And Lifting Bar
MAST ARM ASSEMBLY 3 ) eV 21':
7
- Pole Wall Vo' x 2 Lifting Bar With
(Bolt Size + Yi6") Hole
J And Matching Nut Tack
I A
'5]/2” 0D x U Wall Y Weld To Underside Of Bar
11 Gage Mast Arm Thick Std. Mast Arm Tack Welded i
Handhole Cover Handhole Frame Cover Clip (Typ.) T
G TOP VIEW
Tack Weld Mast arm (Option 'a')
Cover Clip Handhole
Cover
%" overhang (Min.) / Pole Ca:p Plate i
6" @ Hole (Typ.) 2 Threaded Hole ) st arm Y 0 Stainless qu = =
For 14" @ Hex al;—'ra?ng Steel Hex Head I
Head Screw (Typ.) Screw (Typ.) | Nut
J Lifting Bar ‘ 1" Min s
| - T L <t
Pole —] AN 1
COVER FRAME SECTION J-J e
Center Of Pole, Pole 16
MAST ARM HANDHOLE Einy "
. 5 Cap And Lifting Bar \\ 'J' Hook For Wiring,
4" 4 N 5" @ Commercial
I\ Pole Wall A See] Note 5 For Alternative gg‘idﬁ/e"jgéd’??ged
K L Option to Coping Plate CUTTAW/’AY Inside OF Pole
It il (Option 'a')
3 " | — Tack Weld
% > 7" 7" Cover Clip (Typ.)
T : Y6 1 Cast Aluminum Yy Min. Thick.
11 Gage I | I ya| Stainless Steel Pole Cap Plate /
Handhole Cover T ] T Screws (Typ.) =
(See Note 1) i ‘ = (3 Reqd.) —y ‘ )
11 Gage Waterproof 2N
| 253 | %6 - Terminal Compartment. ! . w i -
‘ Handhole ‘ Cover Installed With / fn| 1" Min._, in
: ) Frame : 11 Gage |~ waterproof Gasket. Pole —« ) ‘
5 s Tack Weld L g ——  (See Note 2 And 3) e
‘ S ‘ 2 Cover Clip Handhole y "
~ - Cover Center Of Pole —
i i And Pole Cap —T| 76
Tack Welded
Cover Clip — KT Handhol Ha/;:cif;%g ) \
(Typ.) a?—'ra%g . CUT-AWAY 'C' Hook For Wiring And
\ g Iym @ Stainless L‘ | (Option 'b') Lifting, %" @ Commercial
6)\\9 - [ |an gtee/ H$X s [ ] p Grade Hot Rolled Bar
6" 0 Hole (Typ.) — Threaded Hole = crew (Typ.) Ve 0 Stainless Welded To Inside Of Pole
‘ ro o e Full Penetration Weld A R ey P)’ead
Head Screw (Typ.) uit menetration e Pole Wall 0 crew (Typ.
(I
K % ? POLE TOP
N N ]/4::
SECTION K-K SECTION K-K
COVER FRAME (Thru Handhole) (Terminal Compartment)
HANDHOLE HANDHOLE AND POLE TOP DETAILS
=| DESCRIPTION:
RE\L/‘I‘;TON S FY 2023-24 INDEX SHEET
0 FDOT{B Page 12 of 86 MAST ARM ASSEMBLIES
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June 29, 2023

Kimley-Horn and Associates, Inc.
201 North Franklin St. Suite 1400
Tampa, FL 33602

Attn:  Ms. Shari Barnwell, P.E.

RE: Report of Geotechnical Engineering Services
Lena Road from North of 44" Avenue East to SR 64
Manatee County, Florida
Manatee County Project No.: 6107560
Kimley-Horn Project No.: 148400100
Tierra Project No. 6511-22-127

Ms. Barnwell:

Tierra, Inc. (Tierra) has performed geotechnical engineering services for the proposed mast arm
signal poles associated with the above-referenced project. This letter report presents the
findings of our field exploration, results from laboratory testing, and geotechnical
recommendations for design of the proposed mast arm signal pole structure foundations.

Project Information

Based on the design information provided by Kimley-Horn and Associates, Inc. (Kimley-Horn),
three (3) mast arm signal poles are proposed at the intersection of Lena Road and SR 64 at
approximate stations 309+24, 41’ LT., 311+48, 79’ RT. and 309+74, 82’ RT. (C/L Const. Lena
Road).

Soil Borings

To evaluate the subsurface conditions at the proposed mast arm signal pole foundation
locations, Tierra performed Standard Penetration Test (SPT) borings to a depth of
approximately 35 feet below existing grades.

Prior to performing the borings, a boring location plan was developed based on design
information provided by Kimley-Horn, the guidelines provided in the Soils and Foundations
Handbook published by the Florida Department of Transportation (FDOT) and our engineering
judgment. The borings were located in the field by a representative of Tierra using a hand-held,
non-survey grade Garmin eTrex® Global Positioning System (GPS) device with a
manufacturer’s reported accuracy of £10 feet. The station and offset of each boring location
were determined using the GPS coordinates obtained in the field in conjunction with project
design files provided by Kimley-Horn. Some borings were offset from the originally planned
locations due to utility and drill rig access constraints. The approximate boring locations are
provided on the Report of Core Borings sheet in the Attachments. If an accurate
determination of the boring locations and elevations is required, Tierra recommends that the
locations be survey-located by the project surveyor.

The SPT borings were performed with the use of a mechanical drill rig equipped with an
automatic hammer using Bentonite Mud drilling procedures. The soil sampling was performed in

Tierra, Inc.
7351 Temple Terrace Highway e Tampa, Florida 33637
Phone (813) 989-1354
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general accordance with the American Society for Testing and Materials (ASTM) Test
Designation D-1586. The initial 4 to 6 feet of the SPT borings were manually hand augered to
verify utility clearance. SPT resistance N-values were then taken continuously to a depth of 10
feet and at intervals of 5 feet thereafter to the boring termination depths. Representative
portions of the soil samples were sealed, labeled and transferred to our laboratory for
classification and analysis.

General Soil Conditions within Borings

The subsurface conditions encountered within the borings generally consist of loose to medium
dense sandy soils underlain by very stiff to hard silt to clay to the boring termination depths.
Detailed results of the SPT borings are presented on the attached Report of Core Borings
sheet.

Soil stratification was determined based on a review of recovered samples, laboratory test
results, and interpretation of field boring logs. Stratification lines represent approximate
boundaries between soil layers of different engineering properties; however, actual transitions
between layers may be gradual. In some cases, small variations in properties that were not
considered pertinent to our engineering evaluation may have been abbreviated or omitted for
clarity. The soil profiles represent the conditions at the particular boring location and variations
did occur among the borings. Specific details about subsurface conditions and materials
encountered at each boring location can be obtained from the soil profiles presented on the
attached Report of Core Borings sheet.

Groundwater Information

At the time of our field activities, the groundwater table was encountered within the borings at
depths ranging from approximately 3 to 8 feet below existing grades. The groundwater table
levels are presented on the attached Report of Core Borings sheet.

Groundwater conditions will vary with environmental variations and seasonal conditions, such
as the frequency and magnitude of rainfall patterns, as well as man-made influences (i.e.,
existing water management canals, swales, drainage ponds, underdrains, and areas of covered
soils, such as paved parking lots and sidewalks).

General Recommendations

Shaft Installation

The proposed mast arm signal pole foundations should be installed in accordance with FDOT
and/or Manatee County Specifications.

Very dense sand and indurated clay was encountered within the borings. Drilling into and/or

through these materials may be difficult and will require non-conventional construction
techniques and specialized equipment. The depth and consistency of these materials can vary.
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Temporary casing methods for shaft installation beyond what is required in the FDOT
Specifications may be required in order to prevent the collapse of sandy soils and/or
groundwater intrusion during shaft construction.

Based on a review of the “Upper Floridan Aquifer Potentiometric Surface” maps published by
the USGS, the potentiometric surface elevation in the project vicinity is reported up to
approximately +30 feet, NGVD 29. Artesian flow conditions were not encountered within the
borings performed at the time of the field activities; however, the contractor should be prepared
to address artesian levels up to a head of +30 feet, NGVD 29.

Soil Parameters for Foundation Design

It is our understanding that the design of the mast arm signal pole foundations will be performed
utilizing the approved FDOT Mathcad program. The FDOT programs model the subsurface as a
uniform soil type with consistent strength properties; however, multilayered soil profiles with
different soil types and properties were encountered within the boring depths. Based on our
understanding of the FDOT Mathcad program and its one soil type modeling, Tierra has
evaluated the results of the soil borings and developed equivalent average N-value tables and
soil design parameters for use by the structural engineer. The recommended geotechnical input
parameters for the FDOT Mathcad program are provided in the attached Recommended Soil
Parameters for FDOT Mathcad Program and Recommended Equivalent Average N-Values
for FDOT Mathcad Program tables. Tierra recommends that the foundations be designed
based on saturated conditions, i.e. the groundwater table at the surface.

If the mast arm signal pole foundations are installed on side slopes, the design should include
the portion of the shaft with less than 2.5D (D=shaft diameter) horizontal soil cover (face-of-
shaft to face-of-slope) as unsupported length and design the portion of the shaft with more than
2.5D horizontal soil cover as though founded in level ground.

Shaft Embedment/Length

The mast arm signal pole foundations should not be tipped/embedded within one (1) shaft
diameter of very loose soils to reduce the risk of excessive settlement of the shaft and potential
for instability of the shaft bottom during construction. In the event that the shaft tip elevation is
determined to be within one (1) shaft diameter of very loose soils based on the design
calculations, the shaft should be extended below the very loose soils into denser underlying
materials. It is recommended that Tierra be provided the design shaft tip elevations for review
prior to the final plan submittal.
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Tierra appreciates the opportunity to be of service to Kimley-Horn and Associated, Inc. on this
project. If you have any questions or comments regarding this report, please contact our office
at your earliest convenience.

Respectfully Submitted,

TIERRA, INC.

%/WV/ %W & Z: f_.‘ ;

Trevor J. Bianco, E.I. Kevin H. Scott, P.E.
Geotechnical Engineer Intern Senior Geotechnical Engineer

Florida License No. 65514

Attachments: Report of Core Borings Sheet
Recommended Soil Parameters for FDOT Mathcad Program
Recommended Equivalent Average N-Values for FDOT Mathcad Program
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NOTES:

1. THE BORINGS WERE LOCATED IN THE FIELD USING A HAND-HELD
GARMIN ETREX NON-SURVEY GRADE GLOBAL POSITIONING SYSTEM
(GPS) DEVICE WITH A REPORTED ACCURACY OF #10 FEET. THE
BORING LOCATION STATION, OFFSET AND ELEVATION WERE
DETERMINED USING THE GPS COORDINATES IN CONJUNCTION

WITH THE DESIGN FILES PROVIDED BY KIMLEY-HORN. THE BORING
LOCATIONS AND ELEVATIONS SHOULD BE CONSIDERED APPROXIMATE.

2. TEMPORARY CASING METHODS BEYOND WHAT IS REQUIRED IN
THE PROJECT SPECIFICATIONS FOR THE SHAFT INSTALLATION
MAY BE REQUIRED IN ORDER TO PREVENT THE COLLAPSE OF THE
SANDY SOILS AND/OR GROUNDWATER INTRUSION DURING THE
SHAFT INSTALLATION.

| NN

LEGEND

BROWN TO LIGHT BROWN TO GRAY TO LIGHT GRAY
SAND TO SAND WITH SILT (SP/SP-SM)

GRAY TO BROWN SILT TO CLAY, OCCASIONALLY

INDURATED (ML/MH/CL/CH)

ASPHALT PAVEMENT AND/OR BASE MATERIAL

H $ sp UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)
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-$— THE POTENTIOMETRIC SURFACE ELEVATION IN THE PROJECT N NUMBERS TO THE LEFT OF BORINGS INDICATE
VICINITY 1S REPORTED UP TO APPROXIMATELY +30 FEET, SPT VALUE FOR 12 INCHES OF PENETRATION
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NGVD 29. HA HAND AUGERED TO VERIFY UTILITY CLEARANCE
4. VERY DENSE SAND AND INDURATED CLAY WAS ENCOUNTERED WH SPLIT-SPOON SAMPLER ADVANCED UNDER WEIGHT
BORING LOCATION PLAN WITHIN THE BORINGS. DRILLING INTO AND/OR THROUGH THESE OF ROD AND HAMMER
MATERIALS MAY BE DIFFICULT AND WILL REQUIRE
NON-CONVENTIONAL CONSTRUCTION TECHNIQUES AND NAVD 88 NORTH AMERICAN VERTICAL DATUM OF 1988
SPECIALIZED EQUIPMENT. THE DEPTH AND CONSISTENCY OF
THESE MATERIALS CAN VARY.
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Recommended Soil Parameters for FDOT Mathcad Program
Lena Road from North of 44th Avenue East to SR 64
Manatee County, Florida
Manatee County Project No.: 6107560
Tierra Project No.: 6511-22-127

Structure Approximate Structure Location Reference Approximate Boring Location Soil Sflbme.rged Saturated Friction
Intersection (C/L Const. Lena Road) N (C/L Const. Lena Road) Unit Weight, y . Angle, ¢
Name Boring Type 3 Condition
Station Offset Station Offset (Ib/ft") (degrees)
Mast Arm Pole 1 | Lena Road at SR 64 309+24 41'LT. SG-11 309+08 3'LT. SAND 50 YES" 30
Mast Arm Pole 5 | Lena Road at SR 64 309+74 82' RT. SG-12 309+97 89' RT. SAND 50 YES(" 30
Mast Arm Pole 4 | Lena Road at SR 64 311+47 56' RT. SG-13 311+48 79'RT. SAND 43 YES(" 29

M Assume saturated conditions, i.e. analyze with the groundwater at the surface.
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Recommended Equivalent Average N-Values for FDOT Mathcad Program

Lena Road from North of 44th Avenue East to SR 64

Manatee County, Florida
Manatee County Project No.: 6107560
Tierra Project No.: 6511-22-127

Reference Boring: SG-11
Approximate Boring Elevation 19.1 Boring '
(feet, NAVD 88): Station & Offset 309+08, 3'LT.
Approximate Ground Structure
Elevatic()]? att Sl‘\ltxj\(/:lt:;n;aBI)_ocation 19.5 Station & Offset: 309+24, 41'LT.
eet, :
Mast Arm Pole 1
Approximate Approximate Automatic Hammer Corrected Safety Hammer Average Weighted N-Value
Shaft Depth Shaft Elevation SPT N-Value N-Value™ for use in Mathcad Torsional
(feet) (feet, NAVD 88) Calculation
1 18.1 HA @ 4.0 4
2 17.1 HA @ 4.0 4
3 16.1 HA @ 4.0 4
4 15.1 HA @ 4.0 4
5 14.1 7 8.7 5
6 13.1 7 8.7 6
7 12.1 14 17.4 8
8 11.1 14 17.4 10
9 10.1 10 12.4 10
10 9.1 10 12.4 11
11 8.1 10 12.4 11
12 7.1 10 12.4 11
13 6.1 10 12.4 11
14 5.1 81/7 50.0 12
15 4.1 81/7 50.0 12
16 3.1 81/7 50.0 12
17 2.1 81/7 50.0 13
18 1.1 81/7 50.0 13
19 0.1 13 16.1 13
20 -0.9 13 16.1 12
21 -1.9 13 16.1 12
22 -2.9 13 16.1 12
23 -3.9 13 16.1 12
24 -4.9 37 45.9 13
25 -5.9 37 45.9 14
26 -6.9 37 45.9 15
27 -7.9 37 45.9 15
28 -8.9 37 45.9 16
29 -9.9 36 44.6 16
30 -10.9 36 44.6 16
31 -11.5 36 44.6 16
32 -12.5 36 44.6 17
33 -13.5 36 44.6 17
34 -14.5 13 16.1 16
35 -15.5 13 16.1 16

™ Automatic Hammer SPT N Value is corrected by a factor of 1.24 to equivalent Safety Hammer N-Value in accordance
with the FDOT Soils and Foundations Handbook.

@ HA: Hand augered. Corrected Safety Hammer N-Value treated as 4.
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Recommended Equivalent Average N-Values for FDOT Mathcad Program

Lena Road from North of 44th Avenue East to SR 64

Manatee County, Florida
Manatee County Project No.: 6107560
Tierra Project No.: 6511-22-127

Reference Boring: SG-12
Approximate Boring Elevation 19.9 Boring .
(feet, NAVD 88): Station & Offset 309+97, 89' RT.
Approximate Ground Structure
Elevatic()]? att Sl‘\ltxj\(/:lt:;n;aBI)_ocation 19.9 Station & Offset: 309+74, 82' RT.
eet, :
Mast Arm Pole 5
Approximate Approximate Automatic Hammer Corrected Safety Hammer Average Weighted N-Value
Shaft Depth Shaft Elevation SPT N-Value N-Value™ for use in Mathcad Torsional
(feet) (feet, NAVD 88) Calculation
1 18.9 HA @ 4.0 4
2 17.9 HA @ 4.0 4
3 16.9 HA @ 4.0 4
4 15.9 HA @ 4.0 4
5 14.9 HA @ 4.0 4
6 13.9 HA @ 4.0 4
7 12.9 9 11.2 5
8 11.9 9 11.2 7
9 10.9 4 5.0 6
10 9.9 4 5.0 6
11 8.9 4 5.0 6
12 7.9 4 5.0 5
13 6.9 4 5.0 5
14 5.9 59 50.0 12
15 4.9 59 50.0 16
16 3.9 59 50.0 19
17 2.9 59 50.0 22
18 1.9 59 50.0 24
19 0.9 50/3 50.0 25
20 -0.1 50/3 50.0 26
21 -1.1 50/3 50.0 27
22 -2.1 50/3 50.0 27
23 -3.1 50/3 50.0 27
24 -4.1 12 14.9 26
25 -5.1 12 14.9 24
26 -6.1 12 14.9 23
27 -7.1 12 14.9 22
28 -8.1 12 14.9 21
29 -9.1 50/1 50.0 21
30 -10.1 50/1 50.0 21
31 -11.1 50/1 50.0 21
32 -12.1 50/1 50.0 21
33 -13.1 50/1 50.0 21
34 -14.1 50/2 50.0 21
35 -15.1 50/2 50.0 21

™ Automatic Hammer SPT N Value is corrected by a factor of 1.24 to equivalent Safety Hammer N-Value in accordance
with the FDOT Soils and Foundations Handbook.

@ HA: Hand augered. Corrected Safety Hammer N-Value treated as 4.
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Recommended Equivalent Average N-Values for FDOT Mathcad Program
Lena Road from North of 44th Avenue East to SR 64
Manatee County, Florida
Manatee County Project No.: 6107560
Tierra Project No.: 6511-22-127

Reference Boring: SG-13
Approximate Boring Elevation 20.4 Boring .
(feet, NAVD 88): Station & Offset 311+48, 79' RT.
Approximate Ground Structure
Elevatic()]? att Sl‘\ltxj\(/:lt:;n;aBI)_ocation 21.0 Station & Offset: 311+47, 56' RT.
eet, :
Mast Arm Pole 4
Approximate Approximat'e Automatic Hammer Corrected Safety Hammer Averagg Weighted N—Vglue
Shaft Depth Shaft Elevation SPT N-Value N-Value™ for use in Mathcad Torsional
(feet) (feet, NAVD 88) Calculation
1 19.4 HA @ 4.0 4
2 18.4 HA @ 4.0 4
3 17.4 HA @ 4.0 4
4 16.4 HA @ 4.0 4
5 15.4 HA @ 4.0 4
6 14.4 HA @ 4.0 4
7 13.4 WH 0.0 2
8 12.4 WH 0.0 2
9 11.4 2 2.5 2
10 10.4 2 2.5 2
11 9.4 2 2.5 2
12 8.4 2 2.5 2
13 7.4 2 2.5 2
14 6.4 5 6.2 2
15 5.4 5 6.2 2
16 4.4 5 6.2 3
17 3.4 5 6.2 3
18 2.4 5 6.2 3
19 1.4 50/4 50.0 6
20 0.4 50/4 50.0 9
21 -0.6 50/4 50.0 11
22 -1.6 50/4 50.0 13
23 -2.6 50/4 50.0 15
24 -3.6 27 33.5 15
25 -4.6 27 33.5 15
26 -5.6 27 33.5 14
27 -6.6 27 33.5 14
28 -7.6 27 33.5 14
29 -8.6 50/4 50.0 15
30 -9.6 50/4 50.0 15
31 -10.0 50/4 50.0 16
32 -11.0 50/4 50.0 16
33 -12.0 50/4 50.0 16
34 -13.0 17 211 16
35 -14.0 17 21.1 15

™ Automatic Hammer SPT N Value is corrected by a factor of 1.24 to equivalent Safety Hammer N-Value in accordance
with the FDOT Soils and Foundations Handbook.

@ HA: Hand augered. Corrected Safety Hammer N-Value treated as 4.
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7/5/2023

Kimley»Horn

Project: Lena Road
Structure ID:  Pole 1
Designed by: JAS Date: 07-05-2023
Checked by: JAR Date: 07-10-2023
General Info & Mounting Height Calculation
(Enter values in shaded cells only)
County (District) = Manatee (1)
Wind Speed W= 150 mph
Backplates @ = Yes
Arm Type = See Mast Arm Excel
Drop Distance B = 2.500 ft
Base El. = +19.740 ft
Crown El. Arm #1 ¥ = +19.870 ft
Arm Mounting Height, UB ) = 21.000 ft
MVC Arm #1 = 18.370 ft (from 17.5'to 19)
Checks:

Ok, Vertical Clearance requirements satisfied at Arm #1

0Ok, Mounting Height within FDOT limits

Notes & References:
(1) Per FDOT Structures Manual (Jan. 2023), Vol. 3 - Mod's to LTSLRFD-1, Section 3.8.2 - "For the 700 year Extreme Event Limit

State, use the wind speeds (mph) shown in FDOT SDG Table 2.4.1-1."
(2) Per FDOT FDM (Jan. 1, 2023) Vol. 2, Chapter 261.4 - "Design all structures assuming traffic signal assemblies have backplates in
accordance with FDM 232.1.5" Per FDOT FDM (Jan. 1, 2023) Vol. 2, Chapter 232.1.5, "Install retroreflective signal backplates on
traffic signals for all approaches.”
(3) "Drop Distance" is the vertical distance measured from the centerline of the arm to the bottom of signal or sign. Dimensions:
14" per head for standard signal section, 6" for backplate (each side), and 3" added to the end of the signal head to compensate
for attachment hardware, per FDOT SPI 649-030 (FY 2023-24);

e.g. 3-Head = 0.5(3*14") + 6" + 3" = 30"; 4-Head = 37", 5-Head = 30" or 44", etc.
(4) Arm 1is the larger of the two arms; if only 1 arm, Crown El. Arm #1 = Crown El. Arm #2
(5) In order to use FDOT Standard Assemblies, 18' < UB < 22' (per FDOT SPI 649-030, FY 2023-24).
(6) FDOT FDM (Jan. 1 2023), Section 210.10.3 Vertical Clearances: "The required clearance for new signals on span wires, mast
arms, or other structures is 17.5 feet. This clearance is the least distance measured between the lowest point on the signal
structure and the traffic lane or shoulder directly below the signal structure. For any construction affecting existing signal
clearances, FDOT minimum vertical clearance is 17 feet. Vertical clearances between 15 feet
and 17 feet require a Design Variation. Signal clearances less than 15 feet are not allowed"
FDOT Construction Specifications 2022, 650-3.3 Clearances: "Unless directed otherwise by the Engineer for unusual
circumstances at the site, provide a vertical clearance of not less than 17 feet-6 inches and not more than 19 feet for traffic signals
placed over the roadway. Measure such clearance for each span directly under the most critical signal assembly (in regards to
clearance) for the span. Place signal assemblies on each span as near as practical to the same elevation as the critical signal
assembly. Ensure that the lowest point on pedestal-mounted and side-mounted signal heads is 12 feet above finished grade at the
|lpoint of their installation”

Version 2.0 (05/16/2022)

2023 VertClear_DoubleArm.xlsx --- Mounting Height Calculation
Page 25 of 86
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Project: Lena Road Kimley-Horn Designed: JAS 7/5/2023
Project #: 148400103 189 S. Orange Ave., Suite 1000 Checked: JAR 7/10/2023
Pole 1 Orlando, FL 32801

l Design Aid for FDOT Standard Mast Arm Assemblies (Standard Plans Index 649-030) |

Mast Arm Assembly Information Arm 1 Length, Signal/Sign Location and Size

™ Wind Speed 11 Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign
#10

{02 130 mph @ 150mph O 170 mph ! #3 # #1

— Signal Orientatiofm

~ Arm 1 Length—}

@) Vertical : :
Horizontal i i
i !
T~ Back Plate Width : : O 5 Head O 5 Head @ 5 Head
: : O sign O sign O sign
i i
Dist to Pole (ft.)
Sign Width (in.)
Sign Height (in.)
Area (SF) 0.0 0.0 0.0 0.0 0.0 6.0 9.8 9.8 9.8 14.9
M i (kip*ft) 0 0 0 0 0 2 20 14 10 9

o—=-—= o= -
80 75 5
e Signal/Sign 10 «mmm Signal/Sign 9 Signal/Sign 8 Signal/Sign 7 Signal/Sign 6
@ Signal/Sign 5 @ Signal/Sign 4 e Signal/Sign 3 e Signal/Sign 2 e Signal/Sign 1 i
e Arm ammzmzPole Arm 1 Sign/Signal Centers
Arm 1 Length (ft) 40 Arm 1 Loads Regular | Heavy Duty Mast Arm Assembly Designation
Standard Plans Index 649-030 Regular | Heavy Duty 1.1*Arm My, (kip*ft) 22 24 One Arm Assembly
Dia. at Arm Base (in) 13 14 Arm M, (kip*ft) 25 28 A40/S-P2/S-DS/12/4.5
Wall Thickness (in)|  0.2500 0.2500 1.1*Sign/Signal My (kip*ft) 5
Resistance (M,=pM,) (kip*ft) 145 166 Sign/Signal M, (kip*ft) 55
95% M, (kip*ft) 138 158 Total Moment (Mqyreme) 85 [ 89
Notes:

Run the FDOT Mast Arm Mathcad Program for more accurate results.
For new designs, always design with 6" backplates.
Mast Arm Assembly ID consists of three parts for a single arm and 4 parts for a double Arm. Each part is separated by "-".
Part 1 is Arm 1: Axx/y/z, where xx is the arm length, y is "S" for single arm or "D" for double arms and z is "H" for heavy duty arm or blank for regular arm.
Part 2 is Arm 2 and has the same nomenclature as the 1st arm. For single arm assemblies, Part 2 is omitted.
Part 3 is the Pole: Px/y/z where x is the pole ID, y is "'S" for single arm or "D" for double arms and z is "L" for luminaire or blank for no luminaire.
Part 4 is the Drilled Shaft: DS/xx/y where xx is the shaft length and y is the shaft diameter.
Arm to pole connection is assumed at 22 ft. above the base.
No foundation offset is considered. If the top of drilled shaft > 2 feet above ground, run the Mathcad Mast Arm Program.

7/6/2023 mastarm-inFa%g?ng—gg(ﬁgl—G (1).xlsx Arm1Design
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FDOT Mast Arm Traffic Signal Support Analysis Program V2.0

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

References:
F D 0 I AASHTO LRFD Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals (LRFDLTS).
F e FDOT Structures Manual Volume 3 (SM'V3).

State Structures Design Office AISC Steel Construction Manual

Reference
. . For more information see Reference.xmed and Changes.xmcd.
© 2023 Florida Department of Transportation
— = —] T _E_Z |
N  ant A0 .
Table of Contents ] ‘
. General Information ‘ i
Il. Arm 1 Analysis E :
ll.  Arm 2 Analysis : ‘
V. Luminaire Arm Analysis .
V. Upright Analysis | ‘
VI. Arm to Upright Connection Analysis |
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Data Folder and Files

Data Files Folder Change Folder

KAORL_Structures\ Projects-Structures\ Mast Arms\148400103 Lena Road\03_Calculations\Pole
1\WMastArmV2.0\Data\

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

A78D-A30D-P6DL.dat Refresh List
A78D-A50D-P6DL.dat
A78D-A70D-P7DL.dat
A78DH-A40DH-P6DL.dat
A78DH-AGO0DH-P6DL.dat
A78DH-A78DH-P7DL.dat
A78SH-P6SL.dat

Pole 1.dat

Open File

7/10/2023 RASSAT 2 0. xmed 1



l. General Information and Sign & Signal Data

Enter Project Information |

Project Name |Lena Road
Project No. 148400103
Designed by |KED Date |7/6/2023
Checked by |JAS Date |7/ 10/2023
Signal Name |Pole 1
|309 +24.08/39.74'LT Bluetooth device mounted to the upright is ignored as it will
Station/Offset - - have negligible affect on the base torque.
Enter Wind Speed |

Design Wind Speed

mph

| Enter Arm Lengths, Signal and Sign Data

Arm 1

Arm 1 Length

o

Reset Arm 1 Data

Arml Distance to Number
\Signal Number Signal o
(1) Heads
1 | 95 | 5
2 .7 | 3
3 | 235 | 3
4 | 32 | 3
5 | |
6 | |
’ | |
8 | |
9 | |
0 |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number () (sp)
1 5 | 6
2 | |
3 | |
4 | |
5 | |

7/10/2023

Extreme Event Wind Speed

Arm 2

Arm 2 Length

—

SDG Wind Speeds
by County

Set Arm 2 Length = 0 for single arm Mast Arms

Reset Arm 2 Data

Z’ Distance to Number ‘
Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
> | |
& | |
[ |
8 |
° |
10 | |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number () )
L |
2| |
5 |
4 |
> | |

Iwgg 0rrcﬁ\%.o.xmcd



[¥l= " Save Data for Signs and Signals

Il. Arm1 Analysis InputDataFile = "Pole 1.dat"

Vextreme =

150mhph

[+]  Reference:K:\ORL_Structures\ Projects-Structures\ Mast Arms\148400103 Lena Road\03_Calculations\Pole 1\MastArmV2.0\LRFD Equation M

Arm Extension (for

Help - Base Diameters

2 piece arms only)

Help - Tube Wall Thickness

Enter Arm 1 Arm Length \Base Diameter 1 Wall Thickness 1 \Base Diameter 2 Wall Thickness 2
Data 7 (in) (in) (in) (in)
Iterate on Bas; ) Liotalarmi = 40 ft | 13 0.25 | |
Diamete We
Tliclzciz; ;I;;a” ! feet, 40 fi. max. Measured flat 'FD' Measured flat FH'
for 1 piece arms to flat "vC' to flat 'FG'
13.00

0.250 v

0.000

—

LPL— Arm 1 Analysis including Fvictina Mact Arm Analvsjs ‘Addition:\l \/ariahlec Reniiired)

FH= twallarml =

(

Lsplice.provided.arml =0.0ft

[

j h CheckTipDia,m

Ltotal.arml =401t

7.40
0.00

FB= .
Fr= Diameter;, oy =

Classification,,; = (

Arm 1 Combined Force Interaction Ratio and Deflection

max(CFly ) = 0.59  CheckMaxCFl, ;= "OK"

FG= Diameteryyge armi =

HOKI‘

"Compact"

0.00 j[ih BackPlate = "Rigid, 6 inches wide"

FA'=
n OKIV

'FE'=

J

max(Aarml) = 3.80ih

40.0 .
arml = 0 ft CheckSectionLength .,

HN/AH

2 I__deglltotallaml = 16.80n

Arm 1: Sign and Signal Locations
101
o] 4 Sl "Dist(ft)" 9.5 17 23.5 32
ignals = ignalsl =
SN Sam £ "4 Heads)' 5 3 3 3
—ISO —I70 —I60 —I50
) "Dist(ft)" 5
#Panels, ;1 = 1 Signsl =
"Area (sf)" 6
=10~
lll. Arm 2 Analysis InputDataFile = "Pole 1.dat" Vextreme = 1500hph
. . Arm Extension (for
Help - Base Diameters || | Help - Tube Wall Thickness! 2 piece arms only)
Enter Arm 2 Arm Length Base Diameter 1 Wall Thickness 1 \Base Diameter 2 Wall Thickness 2
Data 7 (in) (in) (in) (in)
Iterate on Base Liotat.arm2 = 0 ft | |
Diameters and Wall — feet, 40 fi. max. Measured flat for1 &2 Measured flat for 2 piece
to flat 'sc' piece arms 'SD' to flat 'sG' arms only 'SH'

Thicknesses

7/10/2023

for 1 piece arms
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[»F= " Arm 2 Analysis

Ltotal.arm2 =0ft

SF'= Diametertip.armz =

'SD'=
'SH'=

Lsplice.provided.armZ =0.0ft

0.000
twall.arm2 = 0.000 (in
0.00
0.00

Classification,,, = [

Arm 2 Combined Force Interaction Ratio and Deflection

max(CFl,py) = 0.00

SC=
SG=

jﬁh CheckTipDiaymy = "N/A"

CheckMaxCFl ,,,, = "OK"

Diametery,ge arm2 = (

"Compact"
HN/AH

'SA'=
'SE'=

)

0.00
0.00

0.0
LarmZ: 0.0 (it

jﬁh BackPlate =

max(Ayms) = 0.00h

"Rigid, 6 inches wide"

CheckSectionLength ., = "N/A"

2[degMiyta1.arm2 = Olin

Arm 2: Sign and Signal Locations

101
) ; "Dist(ft)" 0 0 0 0 0 0 0 0 0 O
#Signals, ;o = 0 Signals2 =
"#Heads)' 0 0 0 0 0 0 0 0 0O
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff Ht3Head
-'80 ~70 - 60 -'50 - 40 -30 -20 10 0
) "Dist(ft)" 0 0 0 0 0
#Panels,;p = 0 Signs2 =
"Area(s)" 0 0 0 0 O
=10~
IV. Luminaire Arm Analysis InputDataFile = "Pole 1.dat"  Vyyeme= 150@ph
Enter Luminaire Data
Set Lum. Ht. = () See Design Standards 649-030 and 649-031 for input values.
for no Luminaire
Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (fi) Length (f?) Dia (in) Thickness (in) Radius (f) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches
[l Analyze Luminaire
Summary - Luminaire Arm Geometry
TA= Yluminaire = 0ft 'LE= Slopelumarm =0 'LI'= Whase.lum = 0fhn
CF Ibase.lumarm 0.00
CSRyolt lum _ 0.00 "LB= Xjyminaire = 01t LF'= Tjymarm = 01t "LK'= Wehannellum = O
D/Cbaseplatclum 0.00 'LC'= Diameterbasevlumarm = 0h 'LG'= dbolt.lum = Olin
0.00

D/C conn.plate.lum

7/10/2023

'LD'= tyall lumarm

= Olih

'LH'= tbaseplate.lum = Olih
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V. Upright Analysis InputDataFile = "Pole 1.dat" Vextreme = 1500hph
Help - Upright Base Diameter and Wall Thickness Help - Gap Distance
. Total Height Height to Arm Base Diameter Wall Thickness Gap
Entell')Utprlght ‘ () ‘ Connection (fi) (in) (in) (in) ‘
ata
.24 21 .18 | 0375 |75 (arm 1 gapj
'UA' 'UB' 'UD' measured "UE ‘ arm 2 gap
flat to flat
[#= Analyze Upright
Upright Combined Force Interaction Ratio and Deflections Classification,,|, = "Compact"

max(CFl,) = 0.33 max(A, g) = 0.540n

Checkjope = "OK" max(AZ‘dl) = 0lbh

Chedeeﬂection = "OK" Slopez = Oldeg

Slope, = 0.27[deg

A= Ypole = 24t 'UD'= Diameteryqge pote = 18N
UB= Y rm.conn = 210t "VE= tyqall pole = 0.3751n
'uc'= Diameterg, pole = 1470

VI. Arm to Upright Connection Analysis InputDataFile = "Pole 1.dat"

Diametereonn pote = 15.10h

max(Diameterbase‘aml) = 130bh

max(Diameterbase‘amz) = 0bh

UF= o = Oldeg

UG'= YlumAConn = 0ft

for double arms, both connection
plate heights must be equal

Help - Arm Connection Dimensions

Connection Plate Connection Plate Vertical Plate Bolt Diameter Arm Base Plate
Enter Connection Height(in) Widkth (in) Thickness (in) (in) Thickness (in)
Data % |27 | 075 | 125 I
] | | |
'FJ','SJ’ 'FL','SL' 'FP','SP' 'FK', 'SK'

[¥I= Analyze Connection

7/10/2023 RASSAY 2 0. xmed



Connection Summary

'HT'= hconnplate = 220h

D/Cwidth.conn.plate0 =1.00

CheckWidthonn piate, = "OK"

D/ Ct.baseplate.arm

D/Chtconn.plate =0.73

CheckHt,

#Boltsconno =6

FJ'= bconn.plate0 = 270h

conn.plate —

v 0.83
CFIt.ven.plate 0 =10.15 FK= 1:baseplate.armo = 3.00Gh
CSRypolt.conn 5 D FL= tveﬁical.plateo = 0.750n
_ 3
FN'= errticaLplateO - 1_6

D/Cwidth.conn.plate1 =0.00

CheckWidthconn_platel = "OK" #Boltson =0

'SI= bconn.plate = Olin

D/ Ct.baseplate.arm 1

1 0.00
CFIt.ven,plate 1 =1 0.00 SK= tbaseplate.arm1 = 0.000h
CSRbolt.conn1 0.00 'SL= tVerticaliplate1 = Olih

'SN'= errtical.plate1 = Olin

FO'=

'FP'=

FR'=

FS'=

FT=

SO=

'SP'=

'SR'=

'SS'=

ST'=

VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile = "Pole 1.dat"

Offsetconno = 15.00h
dbolt.connO = 1.25lh

t 2.000n

conn.plateO =

SpaCingbOltSACOIll’lO = 8.5lin

Wconnplateo = Zﬁh

OffsetcorlIll = 0.0Gh

d‘bolt.conn1 = Olih

t = 0.00h

conn.plate 1

SpaCingboltsAconn1 = 0.00Gn

Wconnplatel = Olin

Anchor Bolt Number of Anchor
Enter Al‘;c;horage D) ‘ Bolis Help - Number of Anchor Bolts
ata
2 6 Diameteryyge pole = 180N
'BC' '#Bolts'
[¥]— Analyze Base Plate & Anchors
Base Plate and Anchor Summary #Bolts=  #AnchorBolts = 6

CSRanchor =0.10 Diameterboltcircle.pole = 26lin

CheCkCSRanchorbolt = "OK" ‘BA'= Diameterbaseplate.pole: 34[n

7/10/2023 RSS2 0. xmed

'BB'= tbaseplate.pole = 2.500h

'‘BC'= danchorbolt = 2.00lh



VIil. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Gpe

Soil Density, ¥, (45-50 pcfvyp.)
Friction Angle, ¢ (Sands)
SPT Number (Npjps 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Ground to Top of Shaft Offset

First Set of User Defined Stirrups:

Number of Stirrup Spaces ‘RC'

Stirrup Spacing 'RD'

Second Set of User Defined Stirrups:

Number of Stirrup Spaces
enter zero for 12 inch spacing

'RE'

Stirrup Spacing
enter zero for 12 inch spacing

'RF'

Stirrup Bar Size, use #5
for all Standard Shafts

[l Analyze Foundation

Shaft Length Stirrup spacing

Lshaft = 10ft Sy = Oh

Foundation Summary

CheckReinfClearSpacing = "OK"

CheckLongReinfg, (o, = "OK"

Clay

50 pef

30 deg

1

ksf

ft

2 in

in

| EEEIRMERER

#6

Number of stirrup spaces
6
8
#Spacespar =
0
-1

InputDataFile = "Pole 1.dat"

"RE' Spaces @ RF

#3 Tic Bars
6 Spaces @ & -

o8 y

-

'i-', __q',-_' Drrliled Shal

O -

| % :

—
r [
iL
=
. i

Double Nul (T ¥p.) —

#5 Tie Bars
R{' Spaces @ RD

1

o5 Tie Bars

-~

fIf Needed)

Shallt Length

#5 Tie Bars
Remai nimg
Spacés @ _.-"'

127 Max, -~

S

il

\

I

w

\\ \'RE" # "RA" Bars

= Egually Spaced

ELEVATION

Length required to resist torsion= 10 fi
Provided shaft length= 10 fi

10/10> 0.95

Change shafi length to standard of 12 fi.

Stirrups Sy = 40h @ #Spacesvbaro =6 : D/Ctorsi0110 =0.1

Stirrups hc'(sVl = 120nh) @ RD' ( #Spacesvbarl =8): D/Ctorsionl =03

CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on Overlap of Failure Cones"

OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

7/10/2023

D/Crorsion, = ~8.2% 10

4

Stirrups Svy = 120ih @ #Spacesvbar3 =-1

Iwgg Ef'rcﬁ\%.o.xmcd

Stirrups 'RE'(SV2 = Olh) @ RF' ( #Spacesvbar2 =0):




ELEVATION: Dirilled Shaft with Reinforcement

i
¢
:
¢
|
i
|
:
¢
|
¢
;
¢
!
i
|

7/10/2023

(I Shaft

@ @- @ Stirrups A
@ - ®- & Stirrups B
(@- @®- ® Stirrups C
Stirrups D
Main Reinf

I@fgg 6rrcﬁ\§§.0.xmcd

Offset = 0 ft
diong bar = 1.4100
Diapyr circle = 39-300
DA= Lgp.q= 100t

'DB= Diameterg,q= 4.5t
'BF'= Lembedment.anchor = 400h

Lanchor.bolt = 58[ih

d
RA= round longbar | _ 11
0.125n

RB'= #LongBars,, = 16
#Spacesvbaro =6
Sy, = 4[h

RC'= #Spacesvbarl =8

'RD'= Sy, = 120h

'RE'= #Spacesvbar2 =0

'RF'= Sy, = Olih

#Spacesvbar3 =-1

Sv, = 120



IX. Fatigue Analysis

FatigueCategory gaioping =

InputDataFile = "Pole 1.dat"

2 FatigueCategory ,cural.wind := 2

[¥l— Analyze Structure for Fatigue

Fatigue Summary
Arm and Pole Welds

CheCkgalloping.arml = "OK"
CheCkgalloping.armZ = "NA"
CheCkgalloping.pole = "OK"
Checkpyg arm1 = "OK"
Checkpyg arm2 = "NA"

Checkpyg pole = "OK"

SMV3 11.6

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

fgalloping.arml = 4. 4[ksi

fgalloping.arm2 = 0.00si

fgalloping.pole = 1.5[Ksi

fnwg.arml = 2.7[ksi
fnwg.armZ = 0.0ksi

fnwg.pole = 1.7[ksi

CAFTfullpengroove.weld.arm1 = 10M&si

CAFTfullpengroove.weld.arm2 = "NA" [Rsi

CAFTfullpengroove.weld.pole = 4.5[Rsi

CAFTfullpengroove.weld.arm1 = 10M&si

CAFTfullpengroove.weld.arm2 = "NA" [Rsi

CAFTfullpengroove.weld.pole = 4.5[Rsi

"K1 is outside of 2% of K1 thresholds" Kyami 2.82 ( "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Ky arm2 100.0C| "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K{ pole 5.90 \"Upright Base Weld"
A325 Connection Bolts

"OKH
CheCkg.conn.bolt = ("OK" j CAFT opn bott = 16[Ksi

noK"
CheCknwg,conn.bolt = "OK"

. 27 e
= S1
t.g.bolt 0.0
1.7
ft.nwg.bolt = 0.0 (Rsi

ft.g.anchor = 1.2[si

Anchor Bolts

CheCkg.anchor = "OK" CAFTanchor.bolts = 7ksi

CheCknwg.anchor = "OK" ft.nwg,anchor = 1.4[ksi

Save Data File (optional)

File Name Pole 1.dat

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

Arm Designation Example
A70/D-A30/D/H-P5/D/L-DS/16/5
A70/D - Arm 70 feet long, Double Arm
A30/DH - Arm 30 feet long, Double Arm, Heavy Duty
P5/D/L - Pole 5, Double Arm, with Luminaire
DS/16/5 - Drilled Shaft 16 fi deep, 5 foot diameter
7/10/2023 MSSATINS 0. xmed 9



X. Mast Arm Design and Analysis Summary nputDataFile = "Pole 1.dat"
1f comparing results to Standard Index 649-030, some values in the index have been increased to reduce the number of variations.

Subject = "Lena Road" DesignedBy = "KED" PoleLocation = "309+24.08 / 39.74' LT"

ProjectNo = "148400103" CheckedBy = "JAS" Date = "7/6/2023" ExistingMastArm = "No"

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

1st Mast Arm 150fph  ExistingMastArm = "No"  BackPlate = "Rigid, 6 inches wide"

Vextreme =

Arm 1: Sign and Signal Locations

9.5 17 235 32
3 3

: 107
"Dist(ft)"

#Signals =4 Signalsl =
S Sam £ ("# Heads)' 5 3

~80 -70 60

"Dist(ft)" 5)

Signsl =
"Area (sf)" 6

#Panels,;; = 1

max(Aarml) = 3.80h

Ltotal.arml =401t Lsplice.provided.arml = Ot

max(CFlarml) =0.59 CheckMaxCFI,,; = "OK"

FC= . 13.00
FG= Diameteryyge arm) = (in

FA'= 40 3 " "
wE= Lami = 0 ft CheckSectionLength,,; = "OK 0.00
e 7.40 o — FD= 0.250
FR= Diameter, arm = 0.00 (h CheckTipDia,, = "OK FH= twallamml = 0.000 (ih
2nd Mast Arm
Arm 2: Sign and Signal Locations
101
) ) "Dist(f)" 0 0 0 0 0 0 0 0 0 O
#Signals, ;o = 0 Signals2 =
"#Heads)' 0 0 0 0 0 0 0 0 0 O
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff Ht3Head
80 - 70 ~ 60 ~'50 —40 -30 20 10 0
) "Dist(ft)y" 0 0 0 0 0
#Panels,;p = 0 Signs2 =
"Area(sf)' 0 0 0 0 O
=10

maX(CF IarmZ) =0.00 CheckMaxCFI,» = "OK" Liotatarm2 = 0t Lgplice provided.arm2 = Ot max(Aarmz) = 0l

SA'= 0 i ' sC= 0.00 UF= o = Oldeg
se=  Lam2 = ( 0) it CheckSectionLength ,; = "N/A" sG= Diameteryyge arma = ( 0 OOj lin (Angle Between Arms)
—— 0.00 o o S 0.000

sp=  Diametergp, army = 0.00 Gh CheckTipDia,,, = "N/A SH=  twallarm2 = 0.000 (ih

7/10/2023
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Luminaire Arm and Connection (use MC10x33.6 channel for connection)

CFIbase.lumarm

0.00 "LA= Yiuminaire = 0ft
CSRbolt.lum 0.00
= 'LB= X{uminaire = 0ft
D/ Cbaseplate.lum 0.00
D/C¢onn plate.lum 0.00 'LC= Diametery g jymarm = 000
'LD'= tyall lumarm = 00
LE= Slopejymarm = 0
Upright
max(CFLg) = 033 Checkgefiection = "OK" Checkgjope = "OK"

VA= Ypole = 24t

UB= Y arm conn = 210Ht

'vc'= Diameterijp, pole = 14.70h

'UD'= Diameteryqge pote = 180

1st Arm to Upright Connection

D/Cht.conn.plate =0.73

CheckHteopp piate = "OK"

D/Cwidth.conn.plateo =1.00

'HT'= hconnplate = 220

#Bolts 6

conn, —
0

FJ'= bconn.plateo = 270n

CheckWidthony prace, = "OK" FK= thaseplate.army, = 31N
D/Ct.baseplate.armo 0.83 'FL'= tvenical.plateo = 0.750h
CFIt.vert.plateO =10.15 . _3
'FN'= errtical.plateo - 1_6
CSRbolt.connO 0
2nd Arm to Upright Connection
D/Cwidth.conn.plate1 =0.00 'HT'= hconniplate = 220hn
CheCkWidthconn.platel = "OK" #Boltscoml =0
'SJ= bconn.plate1 = Ofh
D/Ct baseplate.arm
. -arm,
L 'SK'= tbaseplate.arml = Ofh
CFIt.vert.plate1 =1 0.00
‘SL'= tVertical.plate = Ofh
CSRbolt.conn1 by !
'SN'= errtical.pl.alte1 = Ofh
f
7/10/2023 MRESARY2.0.xmed

LF'= Tjymarm = O ft
LG= dpoltlum = 0lin
‘LH'= tbaseplate.lurn = Olin

= 0lh

'LI'= Whage.lum

'LK'= Wchannel.lum = 00h

'UE'= twall.pole = 0.3750h
UF= o = Oldeg

UG'= YlumAConn =0ft

FO'= Offsetconno = 15.0Gh
'FP'= dbolt.connO = 1.250h

'FR'= tconn.plateo = 2[in

'FS'= Spacingbolt&Conrlo = 8.50h

1
FI'= W = —[h
connplateo 4

'SO'= OffsetcorlIll = 0.00n
‘SP'= dbolt.conn1 = 0lin

'SR'= tconn.platel = 0fh

'$S'= Spacingy,s conn | = Ol

= Oln

'ST'= Wconnplatel

11



Pole Base Plate
CSR 4ehor = 0.10

CheCkCSRanchorbolt = "OK"

Foundation

D/ Ctorsion.max =0

CheckD/ Cshear.and.torsion = "OK"
CheckReinfClearSpacing = "OK"

CheckLongReinfg, ;o = "OK"

#Bolts=  #AnchorBolts = 6

Diameterboltcircle.pole = 26[h

Offset = 0 ft

dlong.bar = 1.410h

Diabar.circle = 39.30h

CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on Overlap of Failure Cones

OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

Clearance g 1o nut = 3-50n

Fatigue
CheCkgalloping.arml ="OK"

Checkpyg armi = "OK"

"OK"
CheCkg_conn.bolt: "OK"

ChGCkgalloping.armZ = "NA"

Checkpyg ama = "NA"

noK"
CheCknwg,conn.bolt = "OK"

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

"K1 is outside of 2% of K1 thresholds"

CheckK1Values =

"K1 is outside of 2% of K1 thresholds"

"K1 is outside of 2% of K1 thresholds"

[l WRITE to Special Mast Arm Assembly Data Tables

7/10/2023
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'BA'= Diameterbaseplate_pole = 34[h

'BB'= tbz:tseplate.pole = 2.50h

‘BC'= danchorbolt = 2.000n

‘BF'= Lembedment.anchor = 400h

Lanchor.bolt = 58[h

DA= Lgpq = 100

'DB'= Diameterg, s = 4.5t

diongb
RA= round| ——= .ar =11
0.125in

RB'= #LongBars,, = 16
'RC'= #Spacesvbarl =8
'RD'= SV] = 12[0h

RE=

#Spacesvbar2 =0

RF= s, = 0lh

ChGCkgalloping.pole = "OK"

Checkpyg pole = "OK"

Checkg anchor = "OK"

Che(:knwg.anchor = "OK"

Ky am1 2.825 "Arm 1 Base Weld"
Kiam2 100.000 "Arm 2 Base Weld"
Ki pole 5.900 "Upright Base Weld"

12



Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,,; := 2[deg Camber,,,,, := 2[deg
Deflection,,; := Slope,Mipiat arm1 + max(Aarml) = 6.10n

CamberArm1 pyarg := sin(Camberamll) Mtotalarm1 = 16.80n

Deflection,, = [Slopezlltotal_armzMSin(oc))] + Slope, MLipial arm2[80s(0) + max(Aarmz) = 00h

CamberArm?2,yarg 1= sin(Camberamlz) Mtotalarm = 00N

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

a = Oldeg ;= if[(o > 1800deg), (360Mdeg — o), ]

Offsetconn0 = 150h bconn.plateo = 270n hconn.plate = 220h o= Omeg

Offsetconn1 = 0fn bconn.plate1 = Ol

sin(Camberarml) bconn.plateo

X1 1= OffSetuom, = toomnpia, ~ Neomplateld—————— = 1270 yl:= ———— = 135lin
sin(Camberarmz) bconn.plate1 .

X2:= Offsetconn1 - tconn.plate1 - hconnplateB— [dos(av) + TEIH(OL) = —0.40h
sin(Camberarmz) . bconn.plate1

y2:= Offsetconn1 - tconn.plate1 - hconnplateB— Bin(o) — TEOS(OL) = 0fh

Clearancepjcc to.plate -~ if[(xl >x2){y2 > yl) ,\/(xl - x2)2 + (yl - y2)2,0[ﬂn] = 0bh

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

[¥]— Coordinates for Drawings

7/10/2023 RASSAL SIS 0. xmed



Plan View - Connection Plate Clearance for Two Arm Connections

Section at Connection Showing Plate Clearance
25T

201

151

107

Connection Plate 1 -

Connection Plate 2 P
jmmmm pright Section

-20-

Clearanceplan,hm.plate = 0bh

Diameter;on pote = 15.100
'FR'= tconn.plateo =20
'FJ'= bconn.plateo = 270n

'FL= t o = 0.750h

vertical.plate

'FO'= OffsetConno = 15.00n

Gapo = 7.50Gh

'SR'= tconn.platel = 0fh

'SJ= bconn.plate1 = 0lin

‘SL'= tVerti(:al.plate1 = Olin

'so= Offset, = 0.00h

conn
1

Gap1 = 0bh

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

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

Dimensions in Inches

Shaft

m Reinforcement

Base Plate OD

Upright OD

Dimensions in Inches

Clearancey,; 1o nut = 4-10h
'UD'= Diameteryqgc pote = 180
BA= Diameteryagepiate pole = 341N

'DB= Diameterg,; = 540h

Diameterboltcircle.pole = 260
Diayyr gircle = 39.30n
#AnchorBolts = 6

#LongBars,, = 16

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).

7/10/2023 RASSAT 305 0. xmcd
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

ELEVATION - Shaft, Rebar, Plate, & Bolts

Shaft

Base Plate
Reinf. Bar
Anchor Bolt

je—— Pole

33
22
a4
(0}
=
Q
2
g
5 0
a
o
£
a
=
-2
-33
233

=22 - 11 0

11 22 33

Dimensions in Inches

Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

ELEVATION: Drilled Shaft with Reinforcement

=16

7/10/2023

B =T S = =1 S === s =T =1

600 500 0o 0

©EPE EPE EPRE ERE ERE GRE C

| e e e T S

6

Shaft
@ @ @® Stirrups A
- ®- & Stirrups B
@- ®- ® Stirrups C
Stirrups D
Main Reinf

I@fgg gf'rcﬁ\%.o.xmcd

#Spaces par =

Clearancey,; 1o qut = 4-10n
'UD'= Diameteryyge pole = 180N
'BA'= Diameterbaseplate_pole = 34[ih
'BB'= tbaseplate.pole = 2.50h

'DB= Diameterg,,; = 540n

260h

Diameterboltcircle.pole =

Diabar.circle = 39.30h

stirrup spacing

number of stirrup spaces

15
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7/6/2023

Kimley»Horn

Project: Lena Road
Structure ID:  Pole 4
Designed by: KED Date: 07-06-2023
Checked by: JAS Date: 07-10-2023
General Info & Mounting Height Calculation
(Enter values in shaded cells only)
County (District) = Manatee (1)
Wind Speed W= 150 mph
Backplates @ = Yes
Arm Type = See Mast Arm Excel
Drop Distance B = 2.500 ft
Base El. = +21.030 ft
Crown EI. Arm #1 ) = +20.700 ft
Arm Mounting Height, UB ) = 21.000 ft
MVC Arm #1 = 18.830 ft (from 17.5'to 19)
Checks:

Ok, Vertical Clearance requirements satisfied at Arm #1

0Ok, Mounting Height within FDOT limits

Notes & References:
(1) Per FDOT Structures Manual (Jan. 2023), Vol. 3 - Mod's to LTSLRFD-1, Section 3.8.2 - "For the 700 year Extreme Event Limit

State, use the wind speeds (mph) shown in FDOT SDG Table 2.4.1-1."
(2) Per FDOT FDM (Jan. 1, 2023) Vol. 2, Chapter 261.4 - "Design all structures assuming traffic signal assemblies have backplates in
accordance with FDM 232.1.5" Per FDOT FDM (Jan. 1, 2023) Vol. 2, Chapter 232.1.5, "Install retroreflective signal backplates on
traffic signals for all approaches.”
(3) "Drop Distance" is the vertical distance measured from the centerline of the arm to the bottom of signal or sign. Dimensions:
14" per head for standard signal section, 6" for backplate (each side), and 3" added to the end of the signal head to compensate
for attachment hardware, per FDOT SPI 649-030 (FY 2023-24);

e.g. 3-Head = 0.5(3*14") + 6" + 3" = 30"; 4-Head = 37", 5-Head = 30" or 44", etc.
(4) Arm 1is the larger of the two arms; if only 1 arm, Crown El. Arm #1 = Crown El. Arm #2
(5) In order to use FDOT Standard Assemblies, 18' < UB < 22' (per FDOT SPI 649-030, FY 2023-24).
(6) FDOT FDM (Jan. 1 2023), Section 210.10.3 Vertical Clearances: "The required clearance for new signals on span wires, mast
arms, or other structures is 17.5 feet. This clearance is the least distance measured between the lowest point on the signal
structure and the traffic lane or shoulder directly below the signal structure. For any construction affecting existing signal
clearances, FDOT minimum vertical clearance is 17 feet. Vertical clearances between 15 feet
and 17 feet require a Design Variation. Signal clearances less than 15 feet are not allowed"
FDOT Construction Specifications 2022, 650-3.3 Clearances: "Unless directed otherwise by the Engineer for unusual
circumstances at the site, provide a vertical clearance of not less than 17 feet-6 inches and not more than 19 feet for traffic signals
placed over the roadway. Measure such clearance for each span directly under the most critical signal assembly (in regards to
clearance) for the span. Place signal assemblies on each span as near as practical to the same elevation as the critical signal
assembly. Ensure that the lowest point on pedestal-mounted and side-mounted signal heads is 12 feet above finished grade at the
|lpoint of their installation”

Version 2.0 (05/16/2022)

2023 _VertClear.xlsx --- Mounting Height Calculation
Page 46 of 86
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Project: Lena Road
Project #: 148400103
Pole 4

Kimley-Horn
189 S. Orange Ave., Suite 1000

Designed: KED 7/5/2023
Checked: JAS 7/10/2023

Orlando, FL 32801

l Design Aid for FDOT Standard Mast Arm Assemblies (Standard Plans Index 649-030) |

Mast Arm Assembly Information Arm 1 Length, Signal/-Sign Location and Size
Wind Speed Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign
Q130 mph @ 150mpn O 170 mpn | #10 #9 #8 #7 #6 #5 #4 #3 #2 #1
Sga:l/:)r::;tatlorr mength @ None @ None @ None @ None O None O None O None O None O None
O Horzontal O 3Head O 3 Head O 3 Head O 3 Head QO 3 Head @ 3 Head @ 3 Head QO 3 Head @ 3 Head
Q 4 Head O 4 Head O 4 Head O 4Head | O 4Head O 4 Head O 4Head [l O 4 Head O 4Head
— Back Plate WidttT] O 5 Head O 5 Head O 5 Head OsHead | O5Head O 5 Head QOsHead [l O 5Head O 5 Head
@60in. QO sign O sign O sign O sign @ sign QO sign QO sign @ sign QO sign
Q25in.
Qoin. .
Dist to Pole (ft.) 10.5 52.5 41.5 30.5 25 19.5
Luminaire? Sign Width (in.) 48 24
O ves Sign Height (in.) 18 24
®No Area (SF) 0.0 0.0 0.0 0.0 6.0 9.8 9.8 9.8 4.0 9.8
M. . (Kip*ft) 0 0 0 0 4 32 26 19 6 12
Mast Arm 1 Elevation View
J:= = = - -]
80 75 5
@ Signal/Sign 10 @ Signal/Sign 9 Signal/Sign 8 Signal/Sign 7 Signal/Sign 6
@ Signal/Sign 5 @ Signal/Sign 4 @ Signal/Sign 3 @ Signal/Sign 2 @ Signal/Sign 1 0
—Arm em—Pole Arm 1 Sign/Signal Centers
Arm 1 Length (ft) 60 Arm 1 Loads Regular | Heavy Duty Mast Arm Assembly Designation
Standard Plans Index 649-030] Regular | Heavy Duty 1.1*Arm My, (kip*ft) 62 68 One Arm Assembly
Dia. at Arm Base (in) 15 16 Arm M, (kip*ft) 63 71 A60/S-P4/S-DS/12/4.5
Wall Thickness (in)|  0.3750 0.3750 1.1*Sign/Signal Mg (kip*ft) 9
Resistance (M,=$pM,) (kip*ft) 300 342 Sign/Signal M, (kip*ft) 99
95% M, (Kp~T0)| 285 325 Total Moment (Meqerd)| 177|187

Notes:

Run the FDOT Mast Arm Mathcad Program for more accurate results.

For new designs, always design with 6" backplates.

Mast Arm Assembly ID consists of three parts for a single arm and 4 parts for a double Arm. Each part is separated by "-".
Part 1 is Arm 1: Axx/y/z, where xx is the arm length, y is "S" for single arm or "D" for double arms and z is "H" for heavy duty arm or blank for regular arm.
Part 2 is Arm 2 and has the same nomenclature as the 1st arm. For single arm assemblies, Part 2 is omitted.
Part 3 is the Pole: Px/y/z where x is the pole ID, y is "S" for single arm or "D" for double arms and z is "L" for luminaire or blank for no luminaire.
Part 4 is the Drilled Shaft: DS/xx/y where xx is the shaft length and y is the shaft diameter.

Arm to pole connection is assumed at 22 ft. above the base.

No foundation offset is considered. If the top of drilled shaft > 2 feet above ground, run the Mathcad Mast Arm Program.

7/10/2023 mastarm—in%%g—%ﬁl&—&g(ﬁgl—(s (1).xlsx Arm1Design
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FDOT Mast Arm Traffic Signal Support Analysis Program V2.0

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

References:
F D 0 I AASHTO LRFD Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals (LRFDLTS).
ﬁ-—‘_ e FDOT Structures Manual Volume 3 (SM'V3).

State Structures Design Office AISC Steel Construction Manual

Reference
. . For more information see Reference.xmcd and Changes.xmcd.
© 2023 Florida Department of Transportation
L Ar __1'_,_ I... wdholy
-I\- - i "\. . t N == :
Table of Contents | ‘
L General Information ‘
Il. Arm 1 Analysis E :
ll.  Arm 2 Analysis : ‘
IV. Luminaire Arm Analysis
V. Upright Analysis | ‘
VI. Arm to Upright Connection Analysis |
Vil. Upright Base Plate and Anchor Bolt Analysis |
Vill. Foundation Analysis and Anchor Lengths i /o e
IX. Fatigue Analysis ——wﬁﬁﬁ-— _, [
X. Mast Arm Design and Analysis Summary L —1
E i
e
[EAEES

Data Folder and Files

Data Files Folder Change Folder

KAORL_Structures\ Projects-Structures\ Mast Arms\148400103 Lena Road\03_Calculations\Pole
4\MastArmV2.0\Data\

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

A60D-A50DH-P4DL.dat Refresh List
A60DH-AB0D-P5DL .dat

A70D-A30D-P5DL.dat
A70D-A40D-P5DL.dat
A70D-A60D-P6DL.dat
/A70DH-A50DH-P5DL.dat
/A70DH-A70DH-P6DL.dat
A70S-P5SL.dat

7/10/2023 RASSATSES 0. xmed



l. General Information and Sign & Signal Data

Enter Project Information |

Project Name |Lena Road

Project No. 148400103

Designed by |KED Date |7/6/2023

Checked by |JAS Date |7/ 10/2023

Signal Name |P0|e 4

: 311+47.13/55.79'RT

Station/Offset
Enter Wind Speed |

Design Wind Speed mph Extreme Event Wind Speed
| Enter Arm Lengths, Signal and Sign Data |
Arm 1 Arm 2
Arm 1 Length 60 Reset Arm 1 Data Arm 2 Length 0

Arml Distance to Number
\Signal Number Signal o
(1) Heads
1 . 195 | 3
2 | 30.5 | 3
3 | 415 | 3
4 | 525 | 3
5 | |
6 | |
7 | |
8 | |
9 | |
10 | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number () (sf)
1 . 25 | 4
2 | |
3 | |
4 | |
5 | |

7/10/2023

SDG Wind Speeds
by County

Set Arm 2 Length = 0 for single arm Mast Arms

Reset Arm 2 Data

Z’ Distance to Number ‘
Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
> | |
& | |
[ |
8 |
° |
10 | |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number () )
L |
2| |
5 |
4 |
> | |

Iwgg 1rrcﬁ\%.o.xmcd



[¥l= " Save Data for Signs and Signals
150nph

Vextreme =

Il. Arm1 Analysis InputDataFile = "Pole 4.dat"

[+]  Reference:K:\ORL_Structures\ Projects-Structures\ Mast Arms\148400103 Lena Road\03_Calculations\Pole 4\MastArmV2.0\LRFD Equation M

Help - Base Diameters Help - Tube Wall Thickness

Arm Extension (for
2 piece arms only)

Enter Arm 1 Arm Length \Base Diameter 1 Wall Thickness 1 \Base Diameter 2 Wall Thickness 2
Data " (in) (in) (in) (in)
Iterate on Bas; ) Liotalarmi = 60 ft | 12 0.25 | 15 | 0.375
Diamete We
Tliclzciz; ;I;;a” ! feet, 40 fi. max. Measured flat 'FD' Measured flat FH'
for 1 piece arms to flat "vC' to flat 'FG'

—

'FC'= .
FG= Diameteryage armi =

15.00

LPL_ Arm 1 Analysis including Fvictina Mact Arm Analvsjs ‘Addition:\l \/ariahlec Reniiired)
12.00
( j[ih BackPlate = "Rigid, 6 inches wide"

FH= twallarml =

7.03
11.15

=241t

0.250
0.375

Ltotal.arml =601t

FB= .
Fr= Diameter;, oy =

Lsplice.provided.arml

Arm 1 Combined Force Interaction Ratio and Deflection

max(CFlpy ) = 0.58  CheckMaxCFl, ;= "OK"

jﬁh CheckTipDia,m; = "OK"

Classification,,; = (

—_— HOKIV

. 35.5 ,
el = 5 [t CheckSectionLength ., =

'FE'=

"Compact" j

"Compact"

max(Ay;) = 11.000 2@egM o arm1 = 25100

"Dist(ft)
"# Heads)"

#Signals,,,; = 4 Signalsl = (

— 80 —-60

"Dist(ft)"
#Panels, ;1 = 1

Signsl =
"Area (sf)" 4

Arm 1: Sign and Signal Locations

" 195 30.5 41.5 525

25

101

3333)

?

lll. Arm 2 Analysis InputDataFile = "Pole 4.dat" Vextreme = 1500hph
. . Arm Extension (for
Help - Base Diameters || | Help - Tube Wall Thickness! 2 piece arms only)
Enter Arm 2 Arm Length Base Diameter 1 Wall Thickness 1 \Base Diameter 2 Wall Thickness 2
Data ) (i) (i) (i) (i)
Iterate on Base Liotat.arm2 = 0 ft | |
Diameters and Wall — feet, 40 fi. max. Measured flat for1 &2 Measured flat for 2 piece
to flat 'sc' piece arms 'SD' to flat 'sG' arms only 'SH'

Thicknesses

7/10/2023

for 1 piece arms

ViESTS

rcﬁ\%.o.xmcd




[»F= " Arm 2 Analysis

Ltotal.arm2 =0ft

SF'= Diametertip.armz =

'SD'=
'SH'=

Lsplice.provided.armZ =0.0ft

0.000
twall.arm2 = 0.000 (in
0.00
0.00

Classification,,, = [

Arm 2 Combined Force Interaction Ratio and Deflection

max(CFl,py) = 0.00

SC=
SG=

jﬁh CheckTipDiaymy = "N/A"

CheckMaxCFl ,,,, = "OK"

Diametery,ge arm2 = (

"Compact"
HN/AH

'SA'=
'SE'=

)

0.00
0.00

0.0
LarmZ: 0.0 (it

jﬁh BackPlate =

max(Ayms) = 0.00h

"Rigid, 6 inches wide"

CheckSectionLength ., = "N/A"

2[degMiyta1.arm2 = Olin

Arm 2: Sign and Signal Locations

101
) ; "Dist(ft)" 0 0 0 0 0 0 0 0 0 O
#Signals, ;o = 0 Signals2 =
"#Heads)' 0 0 0 0 0 0 0 0 0O
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff Ht3Head
-'80 ~70 - 60 -'50 - 40 -30 -20 10 0
) "Dist(ft)" 0 0 0 0 0
#Panels,;p = 0 Signs2 =
"Area(s)" 0 0 0 0 O
=10~
IV. Luminaire Arm Analysis InputDataFile = "Pole 4.dat"  Vyyeme= 150@ph
Enter Luminaire Data
Set Lum. Ht. = () See Design Standards 649-030 and 649-031 for input values.
for no Luminaire
Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (fi) Length (f?) Dia (in) Thickness (in) Radius (f) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches
[l Analyze Luminaire
Summary - Luminaire Arm Geometry
TA= Yluminaire = 0ft 'LE= Slopelumarm =0 'LI'= Whase.lum = 0fhn
CF Ibase.lumarm 0.00
CSRyolt lum _ 0.00 "LB= Xjyminaire = 01t LF'= Tjymarm = 01t "LK'= Wehannellum = O
D/Cbaseplatclum 0.00 'LC'= Diameterbasevlumarm = 0h 'LG'= dbolt.lum = Olin
0.00

D/C conn.plate.lum

7/10/2023

'LD'= tyall lumarm

= Olih

'LH'= tbaseplate.lum = Olih

I@fgg 3rrcﬁ\%.o.xmcd




V. Upright Analysis

InputDataFile = "Pole 4.dat"

Vextreme -

150mnph

Help - Upright Base Diameter and Wall Thickness

Help - Gap Distance

. Total Height Height to Arm Base Diameter Wall Thickness Gap
Entell')Utprlght ‘ (fi) Connection (ft) (in) (in) (in)
ata
. 21 2 | 0375 75 (arm 1 gapj
VA UB' D' measured "UE' arm 2 gap

flat to flat

[#= Analyze Upright

Upright Combined Force Interaction Ratio and Deflections

max(CFl,) = 0.33

Checkgjope = "OK"

Classification,), =

max(Ax_dl) = 0.740h

max(AZ.dl) = 00Gh

"Compact"

Diametereonn pote = 19-10h

max(Diameterbase‘aml) = 15bh

max(Diameterbase‘amz) = 0bh

Chedeeﬂection = "OK" Slopez = Oldeg

Slope, = 0.36[deg

A= Ypole = 24t
UB= Y rm.conn = 210t

'uc'= Diametergp, pore = 18.71h

VI. Arm to Upright Connection Analysis

'UE'= twall.pole = 0.375n

for double arms, both connection

'UD'= Diameteryqge pote = 220N

InputDataFile = "Pole 4.dat"

UF= o = Oldeg

UG'= YlumAConn = 0ft

Help - Arm Connection Dimensions

plate heights must be equal
Connection Plate Connection Plate Vertical Plate Bolt Diameter Arm Base Plate
Enter Connection Height(in) Widkth (in) Thickness (in) (in) Thickness (in)
Data . | 36 | 075 | 125 | 3
R | | |
'FJ','SJ’ 'FL', 'SL' 'FP', 'SP’ 'FK', 'SK'

[¥I= Analyze Connection

7/10/2023

I@fgg 4rrcﬁ\%.o.xmcd



Connection Summary

'HT= h 300h

0.60 CheckHt,

conn.plate = D/ Chtconn.plate =
D/Cwidth.conn.plate0 =0.86
CheckWidthgonn piate, = "OK" #Boltseonn = 6
FJ=b = 360n
D/ Ct.baseplate.arm0 0.83 conn.plateo
CFIt.ven.plateO =10.20 FK= 1:baseplate.armo = 3.000h
0.22

CSRbolt.conn 0

D/Cwidth.conn.plate1 =0.00

CheckWidtheonn piye, = "OK"
D/Ct.bz;lseplate.arm1 0.00
CFIt.ver‘t.plate1 =1 0.00
CSRpolt.conn ] by

FL'= 1:venical.plateo = 0.750h
'FN ! (in
= W. . - —

VertlcaLplateO 4

#BoltscorlIll =0

'SI= bconn.plate1 = Olin

'SK'= tbaseplate.arm1 = 0.000h
‘SL'= tverticalplate1 = Olin
= Olih

'SN'= errtical.plate1

conn.plate —

HOKH

FO'= Offsetconno = 17.00h

'FP'= dbolt.connO = 1.25lh

'FR= t 2.000h

conn.plateO =

'FS'= Spacingbolts‘conno = 12.50h

'FT'= Weonn.plate

1
= —[n
o 4

'SO'= OffsetcorlIll = 0.0Gh

'SP'= d‘bolt.conn1 = Olin

'SR'= tconn.plate1 = 0.00h

'SS'= Spacing.gbolt&Conrll = 0.000h
'ST'= W, = Ofih

connplatel

VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile = "Pole 4.dat"

[¥]— Analyze Base Plate & Anchors

Base Plate and Anchor Summary

CSR gepor = 0.10

CheckCSR nchorbolt = "OK"

7/10/2023

*Bolts'=

Diameterboltcircle.pole =

#AnchorBolts = 8

30Gh

Anchor Bolt Number of Anchor
Enter Al‘;c;horage D) ‘ Bolis ‘ Help - Number of Anchor Bolts
ata
2 8 Diameteryyge pole = 220N
'BC' #Bolts'

'BB'= tbaseplate.pole = 2.500h

'‘BC'= danchorbolt = 2.00lh

BA= Diameteryagepiate pole = 380N

I@fgg 5l"rcﬁ\%.o.xmcd



VIil. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Gpe

Soil Density, ¥, (45-50 pcfvyp.)
Friction Angle, ¢ (Sands)
SPT Number (Npjps 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Ground to Top of Shaft Offset

First Set of User Defined Stirrups:

Number of Stirrup Spaces ‘RC'
Stirrup Spacing 'RD'

Second Set of User Defined Stirrups:

Number of Stirrup Spaces 'RE'
enter zero for 12 inch spacing

Stirrup Spacing 'RF'
enter zero for 12 inch spacing

Stirrup Bar Size, use #5
for all Standard Shafts

[l Analyze Foundation

Shaft Length Stirrup spacing

4

12
Lshaft =21.5f1t Sy = 0 Oh

12

Foundation Summary

CheckReinfClearSpacing = "OK"

CheckLongReinfg, (o, = "OK"

CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on Overlap of Failure Cones"

InputDataFile = "Pole 4.dat"

Clay

43 pef

29 deg

ksf Double Nul

0 ft RC

2 in

in

| EEERNARES

#6

#3 Tic Bars
6 Spaces @ & -

ey

#5 Tie Bars
Spaces @ RD e

5 Tie
"RE' Spaces @ RF A

fIf Needed)

Hars

#5 Tie Bars : 1
Remai nimg
Spacés @ _.-"' |

127 Max, -~

" Cover

5
AhE

‘BE

]l a—
[,

Shallt Length

|| -'\\ ]

= Egually Spaced

ELEVATION

Number of stirrup spaces
6
8
#Spacespar =
0
11

Length required to resist torsion= 20.2 ft
Provided shaft length=21.5 fi

20.2/21.5<0.95

Change shaft length to 22 fi.

Stirrups Sy = 40h @ #Spacesvbaro =6 : D/Ctorsi0110 =02

Stirrups hc'(sVl = 120nh) @ RD' ( #Spacesvbarl =8): D/Ctorsionl =0.6

OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

7/10/2023

Stirrups 'RE'(SV2 = 0lih) @ RF' ( #Spacesvbar2 =0): D/Ctorsi0112 =04

Stirrups Svy = 120ih @ #Spacesvbar3 =11

Iwgg 6?'rcﬁ\%.o.xmcd




ELEVATION: Dirilled Shaft with Reinforcement

1

> 0- & 0= =00

I R R T

2

»x »x »x »uf

7/10/2023

(I Shaft

@ @- @ Stirrups A
@ - ®- & Stirrups B
(@- @®- ® Stirrups C
Stirrups D
Main Reinf

I@fgg 7rrcﬁ\z}‘i.o.xmcd

Offset = 0.5 ft
diong bar = 1.4100
Diapyr circle = 39-300
DA= Lgpp= 21.50t

'DB= Diameterg,q= 4.5t
'BF'= Lembedmcnt.anchor = 400h

Lanchor.bolt = 58[ih

d
RA= round longbar | _ 11
0.125n

RB'= #LongBars,, = 16
#Spacesvbaro =6
Sy, = 4[h

RC'= #SpacesvlJarl =8

'RD'= Sy, = 120h

'RE'= #SpacesV]Jarz =0

'RF'= Sy, = Olih

#Spacesvbar3 =11

Sv, = 120



IX. Fatigue Analysis InputDataFile = "Pole 4.dat"

FatigueCategory gyjioping -= 2 FatigueCategory aral. wind := 2 SM V3 11.6

[¥l— 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.arml = "OK" fgalloping.arml = 3.8[lsi CAFTfullpengroove.weld.arm1 = TIksi
CheCkgalloping.armZ = "NA" fgalloping.arm2 = 0.00si CAFTfullpengroove.weld.arm2 = "NA" [Rsi
CheCkgalloping.pole = "OK" fgalloping.pole = 1.7Mksi CAFTfullpengroove.weld.pole = 4.5[ksi
CheCknwg.arml = "OK" fnwg.arml = 2.8[lsi CAFTfullpengroove.weld.arm1 SIS
CheCknwg.armZ = "NA" fnwg.armZ = 0.0si CAFTfullpengroove.weld.arm2 = "NA" [Rsi
CheCknwg.pole = "OK" fnwg.pole = 1.3[si CAFTfullpengroove.weld.pole = 4.5[ksi
"K1 is outside of 2% of K1 thresholds" Kyam1 3.88 ( "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiarm2 | =| 100.0C| "Arm 2 Base Weld"
"K1 is outside of 2% of K1 thresholds" K{ pole 6.68 \ "Upright Base Weld"
A325 Connection Bolts
Check oK f, ) i CAFT 16[ksi
cC = = S1 = S1
g.conn.bolt "OK" t.g.bolt 0.0 conn.bolt
Check oK f, 28 (ksi
cC = = S1
nwg.conn.bolt "OK" t.nwg.bolt 0.0
Anchor Bolts
CheCkg.anchor = "OK" ft.g.anchor = 1.3[si CAFTanchor.bolts = 7ksi
CheCknwg.anchor = "OK" ft.nwg.anchor = 1[ksi

Save Data File (optional)

[V Use current input file

File Name Pole 4.dat

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

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

7/10/2023 RASSAS 3085 0 xmed 9



_______________________________________________________________________________________________________________________________________________|]
X. Mast Arm Design and Analysis Summary nputDataFile = "Pole 4.dat"

1f comparing results to Standard Index 649-030, some values in the index have been increased to reduce the number of variations.
PoleLocation = "311+47.13 /55.79' RT"
Date = "7/6/2023"

Subject = "Lena Road" DesignedBy = "KED"

ProjectNo = "148400103" CheckedBy = "JAS" ExistingMastArm = "No"

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

Vextreme -

1st Mast Arm 150fph  ExistingMastArm = "No"  BackPlate = "Rigid, 6 inches wide"

Arm 1: Sign and Signal Locations

"Dist(f)" 19.5 30.5 41.5 52.5)

#Signals, ., = 4 Signalsl = (

"# Heads)" 3 3 3 3

- 80

, "Dist(ft)" 25
#Panels,;; = 1 Signsl =
"Area (sf)" 4
=10
max(CFl,p;) = 058 CheckMaxCFlp = "OK" Liotaarmt = 601t Lpiice providedarmt = 240 max(Aymy) = 1100

'FA'= 355 . R FC= . 12.00
wE= Lami = 575 Mt CheckSectionLength,,; = "OK FG= Diametery,ge armi = 15.00 lh
FB= ) 7.03 — R FD'= 0.250
FR= Diameter, arm = 1115 h CheckTipDia,,; = "OK FH= twallamml = 0375 (ih
2nd Mast Arm
Arm 2: Sign and Signal Locations
101
) ) "Dist(f)" 0 0 0 0 0 0 0 0 0 O
#Signals, ;o = 0 Signals2 =
"#Heads)' 0 0 0 0 0 0 0 0 0 O
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff Ht3Head
80 - 70 ~ 60 ~'50 —40 -30 20 10 0
) "Dist(ft)y" 0 0 0 0 0
#Panels,;p = 0 Signs2 =
"Area(sf)' 0 0 0 0 O
=10
maX(CF IarmZ) =0.00 CheckMaxCFI,» = "OK" Liotatarm2 = 0t Lgplice provided.arm2 = Ot max(Aarmz) = 0l
SA'= 0 i i~ sC= 0.00 UF= o = Oldeg
se=  Lam2 = ( O)Eﬂt CheckSectionLength,my = "N/A sG= Diameteryyge arma = ( O.OOJEh (Angle Between Arms)
'SB= 0.00 — o 'SD'= 0.000
sp=  Diametergp, army = 0.00 (h CheckTipDia,,, = "N/A SH=  twallarm2 = 0.000 (ih

7/10/2023

I@fgg 9rrcﬁ\%.o.xmcd
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Luminaire Arm and Connection (use MC10x33.6 channel for connection)

CFIbase.lumarm

0.00 "LA= Yiuminaire = 0ft
CSRbolt.lum 0.00
= 'LB= X{uminaire = 0ft
D/ Cbaseplate.lum 0.00
D/C¢onn plate.lum 0.00 'LC= Diametery g jymarm = 000
'LD'= tyall lumarm = 00
LE= Slopejymarm = 0
Upright
max(CFLg) = 033 Checkgefiection = "OK" Checkgjope = "OK"

VA= Ypole = 24t

UB= Y arm conn = 210Ht

'vc'= Diameteryp, pole = 18.70h

'UD'= Diameteryqge pote = 2200

1st Arm to Upright Connection

D/Cht.conn.plate = 0.60
CheCkHtCOIm.plate =] VIOKH
D/C

width.conn.plateo = 0.86

'HT'= hconnplate = 300hn

#Bolts 6

conn, —
0

FJ'= bconn.plateo = 36l

CheckWidthony prace, = "OK" FK= thaseplate.army, = 31N
D/Ct.baseplate.armo 0.83 'FL'= tvenical.plateo = 0.750h
CFIt.vert.plate =10.20
0 'FN'= errtical.plateo = —lh
0.22 4

CSRbolt.conn 0

2nd Arm to Upright Connection

D/Cwidth.conn.plate1 =0.00 'HT'= hconniplate = 300hn
CheCkWidthconn.platel - HOKH #Boltscoml = O
'SJ= bconn.plate1 = Olin
D/Ct baseplate.arm
. -arm,
L 'SK'= tbaseplate.arml = 0fh
CFIt.vert.plate1 =1 0.00
‘SL'= tVertical.plate = 0ln
CSRbolt.conn1 by !
'SN'= errtical.pl.alte1 = 0fh
f
7/110/2023 MESEATR2.0 xmed

LF'= Tjymarm = O ft
LG= dpoltlum = 0lin
‘LH'= tbaseplate.lurn = Olin

= 0lh

'LI'= Whage.lum

'LK'= Wchannel.lum = 00h

'UE'= twall.pole = 0.3750h
UF= o = Oldeg

UG'= YlumAConn =0ft

FO'= Offsetconno = 17.00Gh
'FP'= dbolt.connO = 1.250h

'FR'= tconn.plateo = 2[in

'FS'= Spacingbolt&Conrlo = 12.50n

1
FI'= W = —[h
connplateo 4

'SO'= OffsetcorlIll = 0.00n
‘SP'= dbolt.conn1 = 0lin

'SR'= tconn.platel = 0fh

'$S'= Spacingy,s conn | = Ol

= Oln

'ST'= Wconnplatel

11



Pole Base Plate
CSR 4ehor = 0.10

CheCkCSRanchorbolt = "OK"

Foundation
D/Ctorsion.max =0.56

CheckD/ Cshear.and.torsion = "OK"
CheckReinfClearSpacing = "OK"

CheckLongReinfg, ;o = "OK"

CheckMaxSpacingTransvReinf = "OK"

#Bolts=  #AnchorBolts = 8

Diameterboltcircle.pole = 300hn

Offset = 0.5t

dlong.bar = 1.410n

Diabar.circle = 39.30h

OverlapDesign = "Based on Overlap of Failure Cones"

OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

Clearance g o nut = 1.50n

Fatigue
CheCkgalloping.arml = "OK"

Checkpyg armi = "OK"

"OK"
CheCkg_conn.bolt: "OK"

ChGCkgalloping.armZ = "NA"

Checkpyg ama = "NA"

noK"
CheCknwg,conn.bolt = "OK"

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

"K1 is outside of 2% of K1 thresholds"

CheckK1Values =

"K1 is outside of 2% of K1 thresholds"

"K1 is outside of 2% of K1 thresholds"

[l WRITE to Special Mast Arm Assembly Data Tables

7/10/2023

I@fgg 1rrcﬁ\%.o.xmcd

BA'= Diameterp,geplate pole = 38U
'BB'= tbz:tseplate.pole = 2.50h
‘BC= danchorbolt = 2.000n

‘BF'= Lembedment.anchor = 400h

Lanchor.bolt = 58[h

'DA'= Lshaft = 21.50t

'DB'= Diameterg, s = 4.5t

diong b
RA= round | ———= | = 11
0.125n

RB'= #LongBars,, = 16
'RC'= #Spacesvbarl =8
'RD'= S, = 120h

'RE'= #Spacesvbar2 =0

RF= sy = 00h

ChGCkgalloping.pole = "OK"

Checkpyg pole = "OK"

Checkg anchor = "OK"

Che(:knwg.anchor = "OK"

Kiarmi 3.882 "Arm 1 Base Weld"
Kiam2 100.000 "Arm 2 Base Weld"
Ki pole 6.683 "Upright Base Weld"
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Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,,; := 2[deg Camber,,,,, := 2[deg
Deflection,,; := Slope,Mipiat arm1 + max(Aarml) = 15.50h

CamberArm1 pyarg := sin(Camberamll) Mtotalarm1 = 25.10n

Deflection,, = [Slopezlltotal_armzMSin(oc))] + Slope, MLipial arm2[80s(0) + max(Aarmz) = 00h

CamberArm?2,yarg 1= sin(Camberamlz) Mtotalarm = 00N

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

a = Oldeg ;= if[(o > 1800deg), (360Mdeg — o), ]
Offsetconn0 = 170h bconn.plateo = 36lhn hconn.plate = 300n o= Omeg
Offsetconn1 = 0fn bconn.plate1 = Ol
sin(Camberarml) bconn.plateo
X1:= Offsetoon = teomplate, ~ BeomnplaeF————— = 14560 yl:= ——— = 18fh
2 2

sin(Camberarmz) bconn.plate1 .
X2:= Offsetconn1 - tconn.plate1 - hconnplateB— [dos(av) + TEIH(OL) = —0.50h

sin(Camberarmz) ) bconn-platel
y2:= Offsetconn1 - tconn.plate1 - hconnplateB— Bin(o) — TEOS(OL) = 0fh

Clearancepjcc to.plate -~ if[(xl >x2){y2 > yl) ,\/(xl - x2)2 + (yl - y2)2,0[ﬂn] = 0bh

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

[¥]— Coordinates for Drawings

7/10/2023 RASSA 3085 0. xmed



Plan View - Connection Plate Clearance for Two Arm Connections

Section at Connection Showing Plate Clearance
25T
201
151
o
-20 -15 - -5 0 5 10 15 20 25
= 5-
-1
Connection Plate 1
Connection Plate 2 P
jmmmm pright Section -
-20-

Clearanceplau,hm.plate = 0bh

Diameter;on pote = 19.10h

'FR'= tconn.plateo =20

'FJ'= bconn.plateo = 36l
'FL'= tvertical.plateo = 0.750h
'FO'= OffsetConno = 17.00n

Gapo = 7.50Gh

'SR'= tconn.platel = 0fh

'SJ= bconn.plate1 = 0lin

‘SL'= tVerti(:al.plate1 = Olin

'SO'= OffsetComll = 0.0Gh

Gap1 = 0bh

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

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

Dimensions in Inches

Shaft

m Reinforcement

Base Plate OD

Upright OD

Dimensions in Inches

Clearancey,; 1o nut = 2.100
'UD'= Diameteryqgc pote = 2200
BA= Diameteryagepiate pole = 38N

'DB= Diameterg,; = 540h

Diameterboltcircle.pole = 300h
Diapg; circle = 39.3lh
#AnchorBolts = 8

#LongBars,, = 16

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).

7/10/2023 RASSAT % 0. xmed
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

ELEVATION - Shaft, Rebar, Plate, & Bolts

33

22

a4
(0}
=
Q
2
g

5 0
a
o
£
a

=

-2

-33

233

Shaft

Base Plate
Reinf. Bar
Anchor Bolt
Pole

=22

- 11 0

11 22 33

Dimensions in Inches

Clearancey,; 1o qut = 2.10n

'UD'= Diameteryqge pole = 220N
BA'= Diameterpageplate pole = 380N
'BB'= thaseplate.pole = 2.50hn

'DB'= Diameterg, ¢ = 540h
Diameterboltcircle.pole = 300h

Diabar.circle = 39.30h

Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

ELEVATION: Drilled Shaft with Reinforcement

7/10/2023

101

= 1(

=2(

Shaft
@ @ @® Stirrups A
- ®- & Stirrups B
Stirrups C
Stirrups D
Main Reinf

I@fgg 4rrcﬁ\%.o.xmcd

4
12 ) )
Sy = 0 (n stirrup spacing
12
6
8 ,
#Spaces,p,, = 0 number of stirrup spaces
11
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7/6/2023

Kimley»Horn

Project: Lena Road
Structure ID:  Pole 5
Designed by: KED Date: 07-06-2023
Checked by: JAS Date: 07-10-2023
General Info & Mounting Height Calculation
(Enter values in shaded cells only)
County (District) = Manatee (1)
Wind Speed W= 150 mph
Backplates @ = Yes
Arm Type = See Mast Arm Excel
Drop Distance B = 2.500 ft
Base El. = +20.170 ft
Crown EI. Arm #1 “ = +19.980 ft
Crown El. Arm #2 ) = +20.740 ft
Arm Mounting Height, UB ) = 21.000 ft
MVC Arm #1 = 18.690 ft (from 17.5'to 19)
MVC Arm #2 = 17.930 ft (from 17.5'to 19')
Checks:

Ok, Vertical Clearance requirements satisfied at Arm #1

Ok, Vertical Clearance requirements satisfied at Arm #2
0Ok, Mounting Height within FDOT limits

Notes & References:
(1) Per FDOT Structures Manual (Jan. 2023), Vol. 3 - Mod's to LTSLRFD-1, Section 3.8.2 - "For the 700 year Extreme Event Limit

State, use the wind speeds (mph) shown in FDOT SDG Table 2.4.1-1."
(2) Per FDOT FDM (Jan. 1, 2023) Vol. 2, Chapter 261.4 - "Design all structures assuming traffic signal assemblies have backplates in
accordance with FDM 232.1.5" Per FDOT FDM (Jan. 1, 2023) Vol. 2, Chapter 232.1.5, "Install retroreflective signal backplates on
traffic signals for all approaches.”
(3) "Drop Distance" is the vertical distance measured from the centerline of the arm to the bottom of signal or sign. Dimensions:
14" per head for standard signal section, 6" for backplate (each side), and 3" added to the end of the signal head to compensate
for attachment hardware, per FDOT SPI 649-030 (FY 2023-24);

e.g. 3-Head = 0.5(3*14") + 6" + 3" = 30"; 4-Head = 37", 5-Head = 30" or 44", etc.
(4) Arm 1is the larger of the two arms; if only 1 arm, Crown El. Arm #1 = Crown El. Arm #2
(5) In order to use FDOT Standard Assemblies, 18' < UB < 22' (per FDOT SPI 649-030, FY 2023-24).
(6) FDOT FDM (Jan. 1 2023), Section 210.10.3 Vertical Clearances: "The required clearance for new signals on span wires, mast
arms, or other structures is 17.5 feet. This clearance is the least distance measured between the lowest point on the signal
structure and the traffic lane or shoulder directly below the signal structure. For any construction affecting existing signal
clearances, FDOT minimum vertical clearance is 17 feet. Vertical clearances between 15 feet
and 17 feet require a Design Variation. Signal clearances less than 15 feet are not allowed"
FDOT Construction Specifications 2022, 650-3.3 Clearances: "Unless directed otherwise by the Engineer for unusual
circumstances at the site, provide a vertical clearance of not less than 17 feet-6 inches and not more than 19 feet for traffic signals
placed over the roadway. Measure such clearance for each span directly under the most critical signal assembly (in regards to
clearance) for the span. Place signal assemblies on each span as near as practical to the same elevation as the critical signal
assembly. Ensure that the lowest point on pedestal-mounted and side-mounted signal heads is 12 feet above finished grade at the
|legint of their installation”

Version 2.0 (05/16/2022)

2023 VertClear_DoubleArm.xlsx --- Mounting Height Calculation
Page 67 of 86
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Project: Lena Road Kimley-Horn Designed: KED 7/5/2023
Project #: 148400103 189 S. Orange Ave., Suite 1000 Checked: JAS 7/10/2023
Pole 5 Orlando, FL 32801

l Design Aid for FDOT Standard Mast Arm Assemblies (Standard Plans Index 649-030) |

Mast Arm Assembly Information Arm 1 Length, Signal/Sign Location and Size

™ Wind Speed 11 Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign
iQBOmph @ 150 mph (O 170 mph ! #10 #4 #3 # #1

— Signal Orientatiofm

~ Arm 1 Length—}

@ Vertical : :
Horizontal i i
I I
— Back Plate Width— : : ( 5 Head { O = —~ — O 5 Head
: : O sign —~ o Osi O sign
[ |
Dist to Pole (ft.) 76 61.5 37.5
r i Sign Width (in.) 24
i i Sign Height (in.) 24
: : Area (SF) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.8 9.8 4.0
: ' M- (kip*ft) 0 0 0 0 0 0 0 47 38 9

Mast Arm 1 Elevation View

-
-5
e Signal/Sign 10 «mmm Signal/Sign 9 Signal/Sign 8 Signal/Sign 7 Signal/Sign 6
@ Signal/Sign 5 @ Signal/Sign 4 e Signal/Sign 3 @mmSignal/Sign 2 @ Signal/Sign 1 a
asmmwEn Arm ammzmzPole Arm 1 Sign/Signal Centers
Arm 1 Length (ft) 78 Arm 1 Loads Regular | Heavy Duty Mast Arm Assembly Designation
Standard Plans Index 649-030] Regular [ Heavy Duty 1.1*Arm My, (kip*ft) 121 143 Two Arm Assembly
Dia. at Arm Base (in) 18 20 Arm M, (kip*ft) 120 142 A78/D-A60/D-P6/D-DS/14/5
Wall Thickness (in)|  0.3750 0.3750 1.1*Sign/Signal My (kip*ft) 8
Resistance (M,=pM,) (kip*ft) 423 513 Sign/Signal M, (kip*ft) 94
95% M, (Kip*ft)| 402 487 Total Moment (-M%me) 250 | 281

Notes:

Run the FDOT Mast Arm Mathcad Program for more accurate results.

For new designs, always design with 6" backplates.

Mast Arm Assembly ID consists of three parts for a single arm and 4 parts for a double Arm. Each part is separated by "-".
Part 1 is Arm 1: Axx/y/z, where xx is the arm length, y is "S" for single arm or "D" for double arms and z is "H" for heavy duty arm or blank for regular arm.
Part 2 is Arm 2 and has the same nomenclature as the 1st arm. For single arm assemblies, Part 2 is omitted.
Part 3 is the Pole: Px/y/z where x is the pole ID, y is "'S" for single arm or "D" for double arms and z is "L" for luminaire or blank for no luminaire.
Part 4 is the Drilled Shaft: DS/xx/y where xx is the shaft length and y is the shaft diameter.

Arm to pole connection is assumed at 22 ft. above the base.

No foundation offset is considered. If the top of drilled shaft > 2 feet above ground, run the Mathcad Mast Arm Program.

7/10/2023 mastarm-inFa%g?ng—gg(ﬁgl—G (1).xlsx Arm1Design



Design Aid for FDOT Standard Mast Arm Assemblies (Standard Plans Index 649-030) |

Mast Arm Assembly Information Arm 2 Length, Signal/Sign Location and Size
Signal\Sign | Signal\Sign [ Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign | Signal\Sign
#10 #9 #8 #7 #6 #5 #4 #3 #2 #1
Arm 2 Length @ None @ None @ None O None O None O None
) _ O 3Head QO 3 Head QO 3 Head QO 3 Head @ 3 Head @ 3 Head
W';:()Sr‘:]eehd - QO 4 Head QO 4 Head O 4 Head O 4 Head O 4 Head O 4 Head
Luminairep: . O 5 Head O 5 Head O 5 Head O 5 Head O 5Head O 5Head
QO sign O sign O sign @ sign QO sign O sign
Dist from Pole (ft.) 10 56 50 44 32 20 16.5
Vertical Signal §ign W?dth (fn.) 84 24 24
Orientation with 6 Sign Height (in. 34 24 24
inch Backplates. Area (SF) 0.0 0.0 0.0 19.8 9.8 4.0 9.8 9.8 9.8 4.0
M . (Kip*ft) 0 0 0 12 35 13 27 20 12 4

Mast Arm 2 Elevation View

Foom=— |= s = s = = - -
80 75 70 -5
@ Signal/Sign 10 @ Signal/Sign 9 Signal/Sign 8 Signal/Sign 7 Signal/Sign 6
@ Signal/Sign 5 e Signal/Sign 4 @ Signal/Sign 3 e Signal/Sign 2 @ Signal/Sign 1
0
@ ArM @—P0le Arm 2 Sign/Signal Centers

Arm 2 Length (ft) 60 Arm 2 Loads Regular [ Heavy Duty Mast Arm Assembly Designation
Standard Plans Index 649-030] Regular | Heavy Duty 1.1*Arm My (Kip*ft) 62 68 Two Arm Assembly
Dia. at Arm Base (in) 15 16 Arm M, (kip*ft) 63 71 A78/D-A60/D-P6/D-DS/14/5
Wall Thickness (in)|  0.3750 0.3750 1.1*Sign/Signal My (Kip*ft) 10
Resistance (M,=bM,) (kip*ft) 300 342 Sign/Signal M,y (kip*ft) 123
95% M, (Kp~T)| _ 285 325 Total Moment (Meyend| 109200

Notes:

Run the FDOT Mast Arm Mathcad Program for more accurate results.

For new designs, always design with backplates.

Mast Arm Assembly ID consists of three parts for a single arm and 4 parts for a double Arm. Each part is separated by "-".
Part 1 is Arm 1: Axx/y/z, where xx is the arm length, y is "S" for single arm or "D" for double arms and z is "H" for heavy duty arm or blank for regular arm.
Part 2 is Arm 2 and has the same nomenclature as the 1st arm. For single arm assemblies, Part 2 is omitted.
Part 3 is the Pole: Px/y/z where x is the pole ID, y is "S" for single arm or "D" for double arms and z is “L" for luminaire or blank for no luminaire.
Part 4 is the Drilled Shaft: DS/xx/y where xx is the shaft length and y is the shaft diameter.

Arm to pole connection is assumed at 22 ft. above the base.

No foundation offset is considered. If the top of drilled shaft > 2 feet above ground, run the Mathcad Mast Arm Program.

mastarm-in%g%zg-ﬁéglﬁ (1).xIsx
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FDOT Mast Arm Traffic Signal Support Analysis Program V2.0

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

References:
F D 0 I AASHTO LRFD Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals (LRFDLTS).
F e FDOT Structures Manual Volume 3 (SM'V3).

State Structures Design Office AISC Steel Construction Manual

Reference
. . For more information see Reference.xmed and Changes.xmcd.
© 2023 Florida Department of Transportation
— = —] T _E_Z |
N  ant A0 .
Table of Contents ] ‘
. General Information ‘ i
Il. Arm 1 Analysis E :
ll.  Arm 2 Analysis : ‘
V. Luminaire Arm Analysis .
V. Upright Analysis | ‘
VI. Arm to Upright Connection Analysis |
Vil. Upright Base Plate and Anchor Bolt Analysis |
Vill. Foundation Analysis and Anchor Lengths i /o e
IX. Fatigue Analysis — o 7
X. Mast Arm Design and Analysis Summary I — 1

Data Folder and Files

Data Files Folder Change Folder

KAORL_Structures\ Projects-Structures\ Mast Arms\148400103 Lena Road\03_Calculations\Pole
5\MastArmV2.0\Data\

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

A78D-A30D-P6DL.dat Refresh List
A78D-A50D-P6DL.dat
A78D-A70D-P7DL.dat
A78DH-A40DH-P6DL.dat
A78DH-AGO0DH-P6DL.dat
A78DH-A78DH-P7DL.dat
A78SH-P6SL.dat

Pole 5.dat

Open File

7/10/2023 RASSA 3085 0 xmed 1



l. General Information and Sign & Signal Data

Enter Project Information |

Project Name |Lena Road
Project No. 148400103
Designed by |KED
Checked by JAS
Signal Name |Pole 5
, 309+73.61/82'RT
Station/Offset
Enter Wind Speed |

Design Wind Speed

150

mph

| Enter Arm Lengths, Signal and Sign Data

Arm 1
Arm 1 Length 78 Reset Arm 1 Data
Arml Distance to Number
\Signal Number Signal o
) Heads
1 . 615 | 3
2 G .3
3 | |
4 | |
5 | |
6 | |
7 | |
8 | |
9 | |
10 | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number () (sp)
1 | 375 | 4
2 | |
3 | |
4 | |
5 | |

7/10/2023

SDG Wind Speeds

by County

Reset Arm 2 Data

Camera moved
from 16.5'to 3.0’
from upright.
Current design is
conservative.
OK.

Date |7/6/2023
Date |7/ 10/2023
Extreme Event Wind Speed
|
Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms
Arm 2 Length 60
Arm2 Distance to Number
\Signal Number Signal o
) Heads
1 .20 .3
2 | 32 | 3
3 | 44 | 3
4 | 56 .3
> | |
6 | |
[ |
& | |
° | |
0 |
Arm 2 Sign Panels
Arm2 Distance to Panel
Sign Panel Panel Area
Number (i) (sf)
1 | 165 .4
2 | 50 .4
3 | 10 | 19.6
4 |
> | |
ngtﬁ'rcﬁ\%}%.o.xmcd


KARSYN.DICKERSON
Text Box
Camera moved from 16.5' to 3.0' from upright. Current design is conservative. OK.


[¥l= " Save Data for Signs and Signals

Il. Arm1 Analysis InputDataFile = "Pole 5.dat" Vextreme = 150hph

[+]  Reference:K:\ORL_Structures\ Projects-Structures\ Mast Arms\148400103 Lena Road\03_Calculations\Pole 5\MastArmV2.0\LRFD Equation M

. . Arm Extension (for
Help - Base Diameters Help - Tube Wall Thickness 2 piece arms only)
Enter Arm 1 Arm Length \Base Diameter 1 Wall Thickness 1 \Base Diameter 2 Wall Thickness 2
Data " (in (in (in (in
Iterate on Bas; ) Liotalarmi = 78 ft | 13 | 0.25 | 18 | 0.375
Diamete we
Tll1 ?ZZZ;I;;W ¢ feet, 40 fi. max. Measured flat 'FD' Measured flat FH'
for 1 piece arms to flat "vC' to flat 'FG'
LPL— Arm 1 Analysis including Fvictina Mact Arm Analvsjs gAddition:\l \/ariahlec Reniiired)
'FD'= 0.250 FC= . 13.00 o ] ]
Liotatarmt = 78ft  wa=  twallami = wg= Diameteryge armi = lih BackPlate = "Rigid, 6 inches wide"
0.375 18.00
'FB'= ) 7.54 — FA'= 39.0 .
Fr= Diameter;, oy = 12 h CheckTipDia,,; = "OK" FE= Lami = 00 ft CheckSectionLength,,; = "OK"
] ] "Compact"
Liplice.provided.arm1 = 2.6 ft Classification,,; = . .
Compact
Arm 1 Combined Force Interaction Ratio and Deflection
max(CFlyy ) = 0.60  CheckMaxCFl, ;= "OK" max(Ay) = 20.80n 2[@egM o arm1 = 32.700

Arm 1: Sign and Signal Locations

"Dist(ft)" 61.5 76
"4 Heads)" 3 3

#Signals, ;1 = 2 Signalsl = (

- 50
) "Dist(ft)" 37.5
#Panels, ;1 = 1 Signsl =
"Area (sf)" 4
=10~
lll. Arm 2 Analysis InputDataFile = "Pole 5.dat"  Vyyeme = 150ph
. . Arm Extension (for
Help - Base Diameters || | Help - Tube Wall Thickness! 2 piece arms only)
Enter Arm 2 Arm Length Base Diameter 1 Wall Thickness 1 \Base Diameter 2 Wall Thickness 2
Data 7 (in) (in) (in) (in)
= 12 0.25 15 0.375
Iterate on Base Liotatarmz = 601t | | | |
Diameters and Wall — feet, 40 fi. max. Measured flat for1 &2 Measured flat for 2 piece
Thicknesses for 1 piece arms to flat 'sc' piece arms 'SD' to flat 'sG' arms only 'SH'
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[»F= " Arm 2 Analysis

SD'= 0.250 SC= . 12.00 L .
Liotal.armz = 60 ft twall.arm? = h g Diametery,ge amy = h  BackPlate = "Rigid, 6 inches wide"

= 0.375 15.00
'SB'= X 703 . . 0 - 'SA'= 3 5 o " "
sp=  Diametergy, army = 1115 (ih CheckTipDia,,, = "OK si=  Lamo = 575 (ft CheckSectionLength,,» = "OK
. ) "Compact"
Lsplice.provided.armZ =241t Class1ﬁcat10narm2 = i "
Compact
Arm 2 Combined Force Interaction Ratio and Deflection
max(CFly) = 0.67  CheckMaxCFlyppy, = "OK" max(Aymy) = 11400 2@eg M1 arma = 25.100

Arm 2: Sign and Signal Locations

"Dist(f)" 20 32 44 56)

#Signals =4 Signals2 =
SN Barm2 £ [”#Heads)" 3 3 3 3

- 80 - 70

#Panels, 0 = 3 Signs2 =

"Area (sf)" 4 4 19.6

["Dist(ft)" 16.5 50 10)

=10~
IV. Luminaire Arm Analysis InputDataFile = "Pole 5.dat" Vi yyeme = 1500hph
Enter Luminaire Data
Set Lum. Ht. = () See Design Standards 649-030 and 649-031 for input values.
for no Luminaire
Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (fi) Length (f?) Dia (in) Thickness (in) Radius (f) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches

[l Analyze Luminaire

Summary - Luminaire Arm Geometry

LA™ Yiuminaire = 0 ft 'LE= Slopejymarm = 0 "LI'= Whase.Jum = 00
CF Ibase.lumarm 0.00
CSRypolt lum 0.00 | "B Xuminaire = 0 ft "L umarm = 0t 'LK'= Wehannel.lum = 0
D/Cbaseplatclum 0.00 'LC'= Diameterbasevlumarm = 0fh 'LG'= dbolt.lum = 0fin

D/Cconn.plate.lum 0.00

'LD'= tyall lumarm = 0fh 'LH'= tbaseplate.lum = Olin
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V. Upright Analysis

InputDataFile = "Pole 5.dat"

Vextreme -

150hph

Help - Upright Base Diameter and Wall Thickness

Help - Gap Distance

. Total Height Height to Arm Base Diameter Wall Thickness Gap
Entell')Utprlght ‘ (fi) Connection (ft) (in) (in) (in) ‘
ata
. 21 . | 05 | 1244 (arm 1 gapj
VA" "UB' D' measured UE' ‘ 1244 arm 2 gap

flat to flat

[#= Analyze Upright

Upright Combined Force Interaction Ratio and Deflections Classification,), =

max(CFl,) = 0.38 max(A, g) = 0.790h

Checkjope = "OK" max(AZ‘dl) = -0.450h
Chedeeﬂection = "OK" Slopez = 0.22[deg

Slope, = 0.39[deg
VA= Ypole = 240t 'UD'= Diameteryqge pole = 240
UB'= Yarrnconn =210 'UE= twall.pole = 0.50h

'uc= Diameteryp, pole = 20.70n

VI. Arm to Upright Connection Analysis InputDataFile = "Pole 5.dat"

"Compact"

Diametereonn pote = 21.10h

max(Diameterbase‘aml) = 180h

max(Diameterbase‘amz) = 15bh

UF= o = 90[deg

UG'= YlumAConn =0ft

for double arms, both connection

Help - Arm Connection Dimensions

plate heights must be equal
Connection Plate Connection Plate Vertical Plate Bolt Diameter Arm Base Plate
Enter Connection Height(in) Widkth (in) Thickness (in) (in) Thickness (in)
Data . | 36 | 075 . 15 | 3
| 36 | 075 | 15 .3
VH’I‘Y
'FJ','SJ’ 'FL', 'SL' 'FP', 'SP’ 'FK', 'SK'
[#E= " Analyze Connection
7/10/2023 SSATIY2.0.xmcd



Connection Summary

'HT= h 300h

conn.plate = D/ Chtconn.plate = conn.plate =
D/Cwidth.conn.plate0 =097
CheCkWidthconn.plateO = "OK" #BoltSconno =6
FJ= b = 360n
D/ Ct.baseplate.arm0 0.83 conn.plateo
CFIt.ven.plateO =1 048 FK= tbaseplate.armo = 3.00Gh
CSRpolt.conn 0 el FL'= tyertical plate 0 = 0.750h
_ 3
FN'= errticaLplateO = Eﬁh
D/Cwidth.conn.plate1 =0.97
CheCkvv‘idthconn.plate1 = "OK" #Bolts ny 1 =6
sr=b = 36(in
D/Ct.bz;lseplate.arm1 0.83 Conn.platel
C]‘:It.ver‘t.plate1 =1037 SK= tbaseplate.arml = 3.000h
CSRbolt.conn1 LIS 'SL'= tyertical plate | = 0.750h
_ 1
'SN'= errtical.pl.alte1 = Z[ﬂn

0.70 CheckHt,

HOKH

FO'= Offsetconno = 23.0Gh
'FP'= dbolt.connO = 1.50h
'FR'= 1:conn.plateo = 2.000n

FS'=

FT'= W,

SO=

‘SP'= dbolt.conn 1

'SR'= 1:conn.plate

1

'SS'=

ST= W,

VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile = "Pole 5.dat"

conn.plate

connplatel

SpaCingbOltSACOIll’lO = 12[ih

3
= Z[in
0 8

OffsetcorlIll = 23.0Gh

= 1.50h

= 2.000n

Spacing.;bolt&Conrll = 12.000h

1
= —[in
4

[¥]— Analyze Base Plate & Anchors

Base Plate and Anchor Summary

CSR gepor = 0.27

CheckCSR nchorbolt = "OK"

7/10/2023

%Bolts= #AnchorBolts = 8

Diameterboltcircle.pole = 320h

‘BA'= Dlameterbaseplate.pole =

Anchor Bolt Number of Anchor
Enter Al‘;c;horage D) ‘ Bolis Help - Number of Anchor Bolts
ata
2 8 Diameteryyge pole = 244N
'BC' #Bolts'

'BB'= tbaseplate.pole = 2.500h

'‘BC'= danchorbolt = 2.000h

40Gh
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VIil. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Gpe

Soil Density, ¥, (45-50 pcfvyp.)
Friction Angle, ¢ (Sands)
SPT Number (Npjps 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Ground to Top of Shaft Offset

First Set of User Defined Stirrups:

Number of Stirrup Spaces ‘RC'

Stirrup Spacing 'RD'

Second Set of User Defined Stirrups:

Number of Stirrup Spaces 'RE'
enter zero for 12 inch spacing
Stirrup Spacing 'RF'
enter zero for 12 inch spacing
Stirrup Bar Size, use #5
for all Standard Shafts
[l Analyze Foundation
Shaft Length Stirrup spacing
4
8
Lshaft = 1551t Sy = Gn

12

Foundation Summary

CheckReinfClearSpacing = "OK"

CheckLongReinfg, (o, = "OK"

Clay

50 pef

30 deg

19

ksf

0 ft

0

in

in

| EEIERNERER

#6

InputDataFile = "Pole 5.dat"

OF '
Er
- __q',-_' Drrliled Shal
nO "
i.l|
—
ol [
&
#3 Tic Bars :
6 Spaces @ & -

J,.-f""{f I
Double Nul (T ¥p.) —
#5 Tie Bars
RC' Spaces @ RDF = | £
g
I‘ 1] %z|2
al.
o5 Tie Bars -5'_
"RE' Spaces @ RF
(If Needed) = |
#5 Tie Bors : 1
Remai nimg
Spacés @ _.-"' |
127 Max, -~

|| -'\\ ]

= Egually Spaced

ELEVATION

Number of stirrup spaces Length required to resist torsion= 14.3 fi
6 Provided shaft length= 15.5 fi
dSpaces . = | 143/15.5<0.95
6 Change shafi length to standard of 16 fi.

Stirrups S, = 40h @ #SpacesvbarO =6 : D/Ctorsiono =03

Stirrups kC'(sVl = 8[h) @ R ( #Spacesvbarl =10 ): D/Ctorsionl =0.5

CheckMaxSpacingTransvReinf = "OK"

OverlapDesign =

"Based on Overlap of Failure Cones"

OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

7/10/2023

Stirrups 'RE'(SV2 = 00h) @ wr¥F'( #Spacesvbarz =0 ): D/Ctorsi0112 =03

Stirrups Sv, = 120h @ #Spacesvbar3 =6
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ELEVATION: Dirilled Shaft with Reinforcement

7/10/2023

N X X I

(I Shaft

@ @- @ Stirrups A
@ - ®- & Stirrups B
(@- @®- ® Stirrups C
Stirrups D
Main Reinf

I@fgg 9rrcﬁ\%.o.xmcd

Offset = 0.5 ft
djong bar = 14100
Diapyr circle = 45.300
DA= Lgp.q = 15.50t

'DB= Diameterg,q = St
'BF'= Lembedment.anchor = 400hn

Lanchor.bolt = 58[ih

d
RA= round longbar | _ 11
0.125n

RB'= #LongBars,, = 18
#Spacesvbaro =6

Sy, = 4[h

RC'= #Spacesvbarl =10

®p= s, = 80h

'RE'= #Spacesvbarz =0
'RF'= Sy, = Oln

#Spacesvbar3 =6

Sv, = 120



IX. Fatigue Analysis InputDataFile = "Pole 5.dat"

FatigueCategory gyjioping -= 2 FatigueCategory aral. wind := 2 SM V3 11.6

[¥l— 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

Checkgalioping.arm1 = "OK" foaltoping arm1 = 2.6[Rsi CAFTgyipengroove. weldarm1 = 4-5[Rsi
Checkgalioping.arm2 = "OK" foatloping.arm2 = 4-9si CAFTgyipengroove.weld.arm2 = 7 Ksi
Checkgalioping pole = "OK" foatloping.pole = 1-4Ksi CAFTgyiipengroove.weld.pole = 4-SEsi
Checkpygarm1 = "OK" fowgarmi = 2.8[Ksi CAFTpyipengroove. weldarm1 = 4-5[Rsi
Checkyyg armz = "OK" fowgarm2 = 3.2Rsi CAFTgyjpengroove weld.arm2 = 7 Rsi
Checkpyg pote = "OK" fawg pole = 1.0Ksi CAFTgyipengroove weld pole = 4-5[Rsi

"K1 is w/i 2% of 4.0 K1 threshold (CAFT = 7.0 ksi)" Kiarmi 4.00 "Arm 1 Base Weld"
CheckK1Values = "K1 is outside of 2% of K1 thresholds" Kiam2 | =1 3.84 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K{ pole 8.77 ) \"Upright Base Weld"

A325 Connection Bolts

"OK" 31 ,
CheCkg.conn.bolt = "OK" ft.g.bolt = 36 (si CAFT opn bott = 16[Ksi

"OK" 33 ]

CheCknwg.conn.bolt = "OK" ft.nwg.bolt = 23 (Ksi
Anchor Bolts
CheCkg.anchor = "OK" ft.g.anchor = 1.2[si CAFTanchor.bolts = 7ksi
CheCknwg.anchor = "OK" ft.nwg.anchor = 1.2[si

Save Data File (optional)

File Name Pole 5.dat

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

Arm Designation Example
A70/D-A30/D/H-P5/D/L-DS/16/5
A70/D - Arm 70 feet long, Double Arm
A30/DH - Arm 30 feet long, Double Arm, Heavy Duty
P5/D/L - Pole 5, Double Arm, with Luminaire
DS/16/5 - Drilled Shaft 16 fi deep, 5 foot diameter
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X. Mast Arm Design and Analysis Summary nputDataFile = "Pole 5.dat"

1f comparing results to Standard Index 649-030, some values in the index have been increased to reduce the number of variations.

Subject = "Lena Road" DesignedBy = "KED" PoleLocation = "309+73.61 / 82' RT"
ProjectNo = "148400103" CheckedBy = "JAS" Date = "7/6/2023" ExistingMastArm = "No"

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

1st Mast Arm V. = 150hph  ExistingMastArm = "No"  BackPlate = "Rigid, 6 inches wide"

xtreme

Arm 1: Sign and Signal Locations
101
"Dist(ft)" 61.5 76)

#Signals =2 Signalsl =
S Sam £ ("# Heads)' 3 3

-50

) "Dist(ft)" 37.5
#Panels,;; = 1 Signsl =
"Area (sf)" 4
=10

max(CFly;) = 0.60  CheckMaxCFl,ppy; = "OK" Liotatarmt = 781t Lpiice providedarmt = 260 max(Aymy) = 20.80n
'FA'= 39 . 'FC'= ) 13.00
wE= Lami = ft CheckSectionLength,,; = "OK" FG= Diametery,ge armi = lh

42 18.00
FB= . 7.54 — S FD'= 0.250
FR= Diameter, arm = 12 h CheckTipDia,,; = "OK FH= twallamml = 0375 (ih

2nd Mast Arm

Arm 2: Sign and Signal Locations

"Dist(ft)" 20 32 44 56)

#Signals =4 Signals2 =
S Sarm2 £ (”#Heads)" 3 3 3 3

"Dist(ft)" 165 50 10
"Area (sf)" 4 4 19.6

#Panels, 0 = 3 Signs2 = [
=10

max(CFlyp) = 0.67  CheckMaxCFlpy = "OK" Liotatam2 = 60t Lopice providedama = 240t max(App) = 11400
SA= 355 . o~ sC= 12.00 UF= o = 90[deg
se=  Lam2 = [ 27 5) [t CheckSectionLength,y; = "OK" sG= Diameteryyge arma = (1 5 Ooj (Angle Between Arms)
'SB= . 7.03 — S 'SD'= 0.250

sp=  Diametergp, army = 15 h CheckTipDiay,, = "OK SH=  twallarm2 = 0375 (ih

7/10/2023 RASSALSE5 0. xmed 10



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

CFlyase. lumarm 0.00 A= Yiyminaise = 0 ft
CSRbolt.lum 0.00
= "LB'= Xjyminaire = 0 1t

D/ Cbaseplate.lum 0.00

D/C¢onn plate.lum 0.00 'LC= Diametery g jymarm = 000
'LD'= tyall lumarm = 0Gh
'LE'= Slopejymarm = 0

Upright

max(CFLg) = 038 Checkgefiection = "OK" Checkgjope = "OK"

VA= Ypole = 24t 'vc'= Diameteryjp, pole = 20.70h

UB= Y m conn = 210t 'UD'= Diameteryqgc pote = 240

1st Arm to Upright Connection

D/Cht.conn.plate =0.70 ‘HT= hconnplate = 300hn
CheckHteopp piate = "OK" #Boltsconn, = 6
D/Cwidth.conn.plateo =0.97 FI= bconn.plateo = 36l
CheCkWidthconn.plateO = "OK" FK'= tbaseplate.armo = 30
D/Ct.baseplate.armo 0.83 'FL'= tvenical.plateo = 0.750h
CFIt.vert.plate =1 048
0 FN'= errtical.plateo = Eljh
CSRbolt.connO s

2nd Arm to Upright Connection

D/C 1 =0.97 'HT'= hconniplate = 300hn

width.conn.plate

—_ HOKH #BOItSCOI’m

=6
= 1
1

CheckWidth,

conn.plate

'SJ= bconn.plate1 = 36l

D/Ct.baseplate.arm

1 0.83 <K —
SK'= tbaseplate.arml =3[
CFIt.vert.plate1 =1 0.37
‘SL'= tVertical.plate = 0.750h
CSRypolt.conn 1 01 !
1
'SN'= W. . - —
Vertlcal.pl.alte1 4

7/10/2023 RASSA3085 0. xmed

LF'= Tjymarm = O ft
LG= dpoltlum = 0lin
‘LH'= tbaseplate.lurn = Olin

'LI'= Whase.lum = 0Gh

'LK'= Wchannel.lum = 00h

'UE'= twall.pole = 0.50h
UF'= o = 90[deg

UG'= YlumAConn =0ft

¥0- Offsetony = 23.00n
'FP'= dbolt.connO = 1.50h

'FR'= tconn.plateo = 2[in

'FS'= SpaCingbOltSACOIll’lO = 120k

3
FI'= W = —[h
connplateo 3

50= Offsetony = 23.00n

‘SP'= dbolt.conn1 = 1.50h

'SR'= tconn.platel = 2[in

'S8= Spa(:ingbolt&connl = 120k

'ST'= Wconnplatel = Zﬁh
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Pole Base Plate
CSR yehor = 0.27

CheCkCSRanchorbolt = "OK"

Foundation
D/Ctorsion.max =051

CheckD/ Cshear.and.torsion = "OK"
CheckReinfClearSpacing = "OK"

CheckLongReinfg, ;o = "OK"

#Bolts=  #AnchorBolts = 8

Diameterboltcircle.pole = 320hn

Offset = 0.5t

dlong.bar = 1.410n

Diabar.circle =45.3[0h

CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on Overlap of Failure Cones

OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

Clearance g 1o nut = 3-50n

Fatigue
CheCkgalloping.arml = "OK"

Checkpyg armi = "OK"

"OK"
CheCkg_conn.bolt: "OK"

ChGCkgalloping.armZ = "OK"

Checkpyg arma = "OK"

noK"
CheCknwg,conn.bolt = "OK"

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

"K1 is w/i 2% of 4.0 K1 threshold (CAFT = 7.0 ksi)"
"K1 is outside of 2% of K1 thresholds"

CheckK1Values =

"K1 is outside of 2% of K1 thresholds"

[l WRITE to Special Mast Arm Assembly Data Tables

7/10/2023
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'BA'= Diameterbaseplate_pole = 400h

'BB'= tbz:tseplate.pole = 2.50h

‘BC'= danchorbolt = 2.000n

‘BF'= Lembedment.anchor = 400h

Lanchor.bolt = 58[h

'DA'= LShaft = 15.50t

'DB'= Diameterg, ¢ = St

diongb
RA= round| ——= .ar =11
0.125in

RB'= #LongBars,, = 18

'RC'= #Spacesvbarl =10

RD= 8y = 8[n

'RE'= #Spacesvbar2 =0

RF= s, = 0lh
ChGCkgalloping.pole = "OK"

Checkpyg pole = "OK"

Checkg anchor = "OK"

Che(:knwg.anchor = "OK"

Kiarmi 4.002 "Arm 1 Base Weld"
Kiam2 3.836 "Arm 2 Base Weld"
Ki pole 8.768 "Upright Base Weld"
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Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,,; := 2[deg Camber,,,,, := 2[deg
Deflection,,; := Slope,Mipiat arm1 + max(Aarml) = 27.1Gh

CamberArm1 pyarg := sin(Camberamll) Mtotalarm1 = 32.70n

Deflection,, = [Slopezlltotal_armzMSin(oc))] + Slope, MLipial arm2[80s(0) + max(Aarmz) = 14.10Gh

CamberArm?2,yarg 1= sin(Camberamlz) Mtotalarma = 25.10n

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

a = 90[deg ;= if[(o > 1800deg), (360Mdeg — o), ]

Offsetconn0 = 23[h bconn.plateo = 36[h hconn.plate = 300h o = 90[deg

Offsetconn1 = 230h bconn.plate1 = 36[h

sin(Camberarml) bconn.plateo

x1 = Offsetconno - tconn.plateo - hconnplatCEz— = 20.50h yl = T = 18l
sin(Camberarmz) bconn.plate1 .

X2 = Offsetconn1 - tconn.plate1 - hconnplateB— [dos(o) + TEIH(OL) = 180N
sin(Camberarmz) . bconn.plate1

y2:= Offsetconn1 - tconn.plate1 - hconnplateB— Hin(a) — TEOS(OL) = 20.50h

Clearancepjcc to.plate -~ if[(xl > x2)[(y2 > yl),\/(xl - x2)2 + (yl - y2)2,0[ﬂn] = 3.50h

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

[¥]— Coordinates for Drawings

7/10/2023 RASSAFES 0. xmed
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Plan View - Connection Plate Clearance for Two Arm Connections

Section at Connection Showing Plate Clearance
25T

207

151

Connection Plate 1
Connection Plate 2 p]
jmmmm Upright Section -
=20

Clearancepjie 1o plate = 3-50h

Diameter; o pote = 21.100

'FR'= tconn.plateo =20

'FJ'= bconn.plateo = 36l

'FL= t o = 0.750h

vertical.plate

0= Offseteqpy = 23.00n

Gapo = 12.440Gh

'SR'= tconn.platel = 2[in

'SJ= bconn.plate1 = 36l
‘SL'= tVerti(:al.plate1 = 0.750h
50= Offselyyy = 23.00h

Gap1 = 12.440Gh

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

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

Dimensions in Inches

Shaft

m Reinforcement

Base Plate OD

Upright OD

Dimensions in Inches

Clearancey,; 1o nut = 4-10h
'UD'= Diameteryec pote = 240
BA= Diameteryagepiate pole = 400N

'DB= Diameterg,; = 600n

Diameterboltcircle.pole = 320h
Diapgy circle = 45.31h
#AnchorBolts = 8

#LongBars ., = 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).

7/10/2023 RSS2 0. xmed
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

ELEVATION - Shaft, Rebar, Plate, & Bolts

36

24

" 12
()
~
Q
k=
=

8 Y
&
[}
£
A

-12

-24

-36

- 36

Shaft

Base Plate
Reinf. Bar
Anchor Bolt
Pole

-24 -12 0 12 24

Dimensions in Inches

Clearancey,; 1o qut = 4-10n
'UD'= Diameteryqge pole = 240N
BA'= Diameterpageplate pole = 400N
'BB'= thaseplate.pole = 2.50hn

'DB'= Diameterg, s = 600n

320h

Diameterboltcircle.pole =

Diabar.circle =45.3[0h

Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

ELEVATION: Drilled Shaft with Reinforcement

5

(==}

7/10/2023

—
2 4 6
s ;
i $
' :
M ¢
? =1 - D - D - D «)> ?
' Shaft
@ @ @® Stirrups A
- ®- & Stirrups B
@- ®- ® Stirrups C
Stirrups D
Main Reinf

I@fgg ?’rcﬁ\%.o.xmcd

4
8 . .
Sy = 0 (n stirrup spacing
12
6
10 .
#Spaces,p,, = number of stirrup spaces
6
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