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1 Listing of Ancillary Structures

1.1 Location

The intersection of 43™ Street and Cortez Road West (SR 684) consists of four (4) signal
structures. The assigned FDOT Structure Number is TSMA 13M126.

These mast arm structures will remain in place with modifications made to the signalization
layout as provided in Appendix A — Proposed Signal Plans.

Figure 1-1. Location Map
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Figure 1-2. North View Along 43" Street

1.2

ey e

Category Classification

This intersection is classified as Category 1 — Analytical Evaluation without Proposed
Additional Loading based on the review of Appendix B. Existing Signalization Plans.

Condition Evaluation

Assessment

A field review was conducted to document the physical and functional assessment of the
existing signal structures at this intersection by performing a visual inspection of accessible
components. The inspection data, provided in Appendix F. Inspection Report, was further
reviewed for identifying elements requiring repair that reduce the integrity of the structure.
Overall, there are no noticeable issues that would result in a reduction in service life or
design capacity.
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Figure 2-1. Pole 1 — NE Quadrant
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Figure 2-3. Pole 3 — SW Quadrant

W

3 Analytical Evaluation
3.1 Standards & Specifications

e FDOT Design Manual, 2021
e FDOT Structures Manual, January 2021
e FDOT Design Standards, July 2010
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Information

Existing plans from 2010 are utilized to complete the analytical evaluation as they contain
relevant information and dimensions for the mast arms including the layout for the “Possible
Future Load” configuration. The structures at this intersection are designed as Special Mast
Arm Assemblies. Based on the Governing Standards and Specifications note listed on the
Key Sheet of the existing plans, the July 2010 Design Standards are used in conjunction
with the variables defined on the Special Mast Arm Assemblies sheet for the analysis.

Figure 3-1. Applicable Design Standard Index
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TYPICAL ELEVATION AND NOTES

Analysis Approach

An analytical comparative analysis is performed to show the mast arms are being modified
with equivalent components as required for a Category 1 evaluation. This will ensure the
proposed signalization layout does not produce loads on any component or connection that
exceed the existing design loading when utilizing the “Possible Future Load” configuration.
In accordance with Structures Manual — Vol. 3 FDOT Modifications to LRFDLTS-1 (FDOT
LTS) Provision 18.2, Category 1 structures do not require fatigue or foundation evaluations.

The FDOT MastArm-LRFDv1.2 signal support program is used to perform these analytical
evaluations.

The mast arm located in the northeast corner of the intersection, defined as Pole 1, was
previously evaluated by Manatee County Public Works for signalization modifications in
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June of 2018 and subsequently approved by FDOT District 1. See Appendix D for
supplementary information for this pole. With the proposed modification of replacing the
existing 5-section head located at 34 ft. with a 4-section head, while noting the reduction in
signal area from 13.69 sq. ft. to 12.33 sq. ft., it is deemed no additional analysis for this
modification is warranted due to the reduction in loading, therefore this mast arm is excluded
from the Analytical Results section of this report.

Figure 3-2. Intersection Schematic
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3.4  Analytical Results

The Demand/Capacity, Combined Stress Ratios, and Combined Force Interaction are
provided in Table 3-1 at the prescribed component check points using the mast arm signal
support program for Poles 2 thru 4. The results confirm that the proposed signalization layout
does not produce forces acting on individual components that are greater than the “Possible
Future Load” configuration from the existing plans.

Table 3-1. Capacity, Stress, and Force Ratios

R TR T

Component
proposea | Exising® | Proposes™ | Exsing | Poposea | Exsing” |

Mast Arm 0.53 0.55 0.42 0.55 0.58 0.58

Upright 0.53 0.56 0.44 0.50 0.58 0.59
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Component
Froposes™ | xming® | Proposed” | Exming® | Proposea | Exsig” |
0.73 0.73 1.00 1.00 0.73 0.73
Arm Connection 0.36 0.38 0.49 0.61 0.39 0.40
0.31 0.32 0.30 0.45 0.34 0.34
Anchor Bolt 0.22 0.23 0.47 0.60 0.24 0.24

Source: Appendix E. Supporting Analytical Calculations — Poles 2 thru 4
@ Based on modifications provided in Appendix A. Proposed Signalization Plans
b Based on “Possible Future Load” configuration shown in Appendix B. Existing Signalization Plans

4

Conclusions

By inspection the proposed signalization modification for Pole 1 located at this intersection
will result in a decrease of loads compared to the previously approved calculations based
on the signal area reduction that results from replacing the existing 5-section signal head
with a proposed 4-section signal head.

In addition, proposed changes for Poles 2 thru 4 will result in Demand/Capacity, Combined
Stress Ratios, and Combined Force Interactions that are equal to or less than values
associated with the “Possible Future Loading” previously defined for these poles in the
existing plans based on the outcome of the comparative analysis using 6” backplates. At the
recommendation of FDOT District One Structures Office this intersection will utilize 2.5”
flexible backplates to reduce the load on the existing mast arms.

Therefore, the modifications as outlined in Appendix A. Proposed Signalization Plans can
be implemented at this intersection.
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Appendix A. Proposed Signalization Plans
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TABULATION OF QUANTITIES

PAY SHEET NUMBERS TTOHTIASL GRAND
ITEM DESCRIPTION UNIT TOTAL
NO T-5 T-8 T-9 T-10 SHEET
PLAN |FINAL| PLAN |FINAL| PLAN |FINAL| PLAN |FINAL| PLAN |FINAL| PLAN |FINAL| PLAN |FINAL| PLAN | FINAL | PLAN | FINAL
630-2-11 CONDUIT, FURNISH & INSTALL, OPEN TRENCH LF 60 25 85 85
632-7-1 SIGNAL CABLE- REPAIR/REPLACE/OTHER, FURNISH & INSTALL Pl 1 1 1
635-2-11 PULL & SPLICE BOX, F&I, 17" x 30" COVER SIZE EA 1 1 2 2
646-1-40 ALUMINUM SIGNALS POLE, RELOCATE EA 2 2 2
650-1-14 VEHICULAR TRAFFIC SIGNAL, FURNISH & INSTALL ALUMINUM, 3 SECTION, 1 WAY AS 4 4 4
650-1-16 VEHICULAR TRAFFIC SIGNAL, FURNISH & INSTALL ALUMINUM, 4 SECTION, 1 WAY AS 4 4 4
650-1-19 VEHICULAR TRAFFIC SIGNAL, FURNISH & INSTALL ALUMINUM, 5 SECTION CLUSTER, 1 WAY AS 1 1 1
650-1-60 VEHICULAR TRAFFIC SIGNAL, REMOVE- POLES TO REMAIN AS 6 6 6
660-3-11 VEHICLE DETECTION SYSTEM- MICROWAVE, FURNISH & INSTALL CABINET EQUIPMENT EA 1 1 1
660-3-12 VEHICLE DETECTION SYSTEM- MICROWAVE, FURNISH & INSTALL, ABOVE GROUND EQUIPMENT EA 2 2 2
660-4-42 VEHICLE DETECTION SYSTEM- VIDEO, RELOCATE ABOVE GROUND EQUIPMENT EA 2 2 2
670-5-400 TRAFFIC CONTROLLER ASSEMBLY, MODIFY AS 1 1 1
678-1-104 CONTROLLER ACCESSORIES, REPLACE EXISTING- FURNISH AND INSTALL, LOAD SWITCH EA 1 1 1
700-1-11 SINGLE POST SIGN, F&I GROUND MOUNT, UP TO 12 SF AS 3 2 5 5
700-1-50 SINGLE POST SIGN, RELOCATE AS 1 1 1
700-1-60 SINGLE POST SIGN, REMOVE AS 1 1 2 2
700-3-201 SIGN PANEL, FURNISH & INSTALL OVERHEAD MOUNT, UP TO 12 SF EA 2 2 2
700-5-50 INTERNALLY TLLUMINATED SIGN, RELOCATE EA 2 2 2
706-1-3 RAISED PAVEMENT MARKER, TYPE B EA 86
(WHITE/RED) 34 34
(YELLOW/YELLOW) 20 32 52
710-90 PAINTED PAVEMENT MARKINGS, FINAL SURFACE LS 1 1 1
* PAINTED PAVEMENT MARKINGS, STANDARD, WHITE, SOLID, 6" GM 0.250 0.074 0.324 .324
* PAINTED PAVEMENT MARKINGS, STANDARD, WHITE, SOLID FOR CROSSWALK AND ROUNDABOUT, 12" LF 136 136 136
* PAINTED PAVEMENT MARKINGS, STANDARD, WHITE, SOLID FOR STOP LINE OR CROSSWALK, 24" LF 52 52 52
* PAINTED PAVEMENT MARKINGS, STANDARD, WHITE, 2-4 DOTTED GUIDELINE/ 6-10 DOTTED EXT, 6" GM 0.009 0.006 0.015 .015
* PAINTED PAVEMENT MARKINGS, STANDARD, WHITE, MESSAGE OR SYMBOL (ONLY) EA 4 4 4
* PAINTED PAVEMENT MARKINGS, STANDARD, WHITE, ARROWS EA 13
LEFT 4 4
RIGHT 4 4
THRU 5 5
PAINTED PAVEMENT MARKINGS, STANDARD, YELLOW, SOLID, 6" GM 0.156 0.135 0.291 .291
PAINTED PAVEMENT MARKINGS, STANDARD, YELLOW, SOLID, 18" LF 2 35 37 37
711-11-123 THERMOPLASTIC, STANDARD, WHITE, SOLID, 12" FOR CROSSWALK AND ROUNDABOUT LF 136 136 136
711-11-125 THERMOPLASTIC, STANDARD, WHITE, SOLID, 24" FOR STOP LINE LF 52 52 52
711-11-141 THERMOPLASTIC, STANDARD, WHITE, 2-4 DOTTED GUIDELINE/ 6-10 GAP EXTENSION, 6" GM 0.009 0.006 0.015 .015
711-11-160 THERMOPLASTIC, STANDARD, WHITE, MESSAGE OR SYMBOL (ONLY) EA 4 4 4
711-11-170 THERMOPLASTIC, STANDARD, WHITE, ARROW EA 13
LEFT 4 4
RIGHT 4 4
THRU 5 5
711-11-224 THERMOPLASTIC, STANDARD, YELLOW, SOLID, 18" FOR DIAGONAL OR CHEVRON LF 2 35 37 37
711-16-101 THERMOPLASTIC, STANDARD-OTHER SURFACES, WHITE, SOLID, 6" GM 0.250 0.074 0.324 .324
711-16-201 THERMOPLASTIC, STANDARD-OTHER SURFACES, YELLOW, SOLID, 6" GM 0.156 0.135 0.291 .291
715-1-12 LIGHTING CONDUCTORS, F&I, INSULATED, NO.8 - 6 LF 300 300 300
715-1-60 LIGHT ING CONDUCTORS, REMOVE & DISPOSE, CONTRACTOR OWNS LF 300 300 300
715-4-60 LIGHT POLE COMPLETE, RELOCATE EA 1 1 1
715-500-1 POLE CABLE DISTRIBUTION SYSTEM, FURNISH AND INSTALL, CONVENTIONAL EA 1 1 1
* THESE QUANTITIES ARE PAID FOR UNDER PAINTED PAVEMENT MARKINGS (FINAL SURFACE), LUMP SUM ITEM NO. 710-90. THE QUANTITIES SHOWN ARE FOR ONE APPLICATION: SEE SPECIFICATION 710 FOR THE NUMBER OF APPLICATIONS REQUIRED.
MICHAEL J. DATES, PE.
FLORIDA PE. # 49282
NUMBER DESCRIPTION DATE PROJECT # 307-6076861 SURVEYED FDC 07/14/20 43RD STREET WEST RIGHT TURN LANE
SURVEY # 0577-0038 DESIGNED GAS | 08/13/21 = Manatee NORTH OF CORTEZ ROAD
ounty SHEET NO
SEC./TWN/RGE 04/35/17 DRAWN GAS | o81321 ORI A oo :
SCALE CHECKED Mo | 081321 SIGNATURE AND DATE oL TAB ULA T/ ON OF QUAN T/ T/ E S T-2

11:01:43 AM 1/13/2022

PW:N\




GENERAL NOTES

9. THE COé\ITRgCT%R SSHALL NOTIFY THE APPROPRIATE UTILITY COMPANIES
1. THE CONTRACTOR SHALL CONTACT THE ENGINEER, IN CONJUNCTION AT LEAST 72 HOURS IN ADVANCE OF POLE SETTING OPERATIONS WHERE 20. SHOP DRAWINGS SHALL BE SUBMITTED FOR REVIEW FOR ALL EQUIPMENT AND
WITH MANATEE COUNTY'S PROJECT MANAGEMENT DIVISION BEFORE CONFLICT WITH OVERHEAD ELECTRICAL CONDUCTORS IS EXPECTED AND MATERIALS FURNISHED AND INSTALLED. THE CONTRACTOR SHALL FURNISH
STARTING WORK. IN ALL CASES WHERE JOINT USE POLES ARE CALLED FOR. COPIES OF ALL DRAWINGS, SCHEDULES AND COMPLETE DESCRIPTIVE AND
TECHNICAL DATA ON ALL ITEMS TO THE PROJECT MANAGER.
2. THE CONTRACTOR SHALL COORDINATE WITH THE ENGINEER, IN THE CONTRACTOR SHALL CONTACT THE LOCAL POWER COMPANY FOR THEIR ¢ CA ATA ON A 510 0JEC ANAG
CONJUNCTION WITH MANATEE COUNTY'S TRAFFIC ENGINEERING ASSISTANCE IN PERFORMING ALL NECESSARY WORK UNDER POWER LINES 21. THE ACCEPTANCE OF ANY SUBMITTED DATA FOR MATERIALS, EQUIPMENT,
DIVISION (941-749-3502 EXT. 7817), AT LEAST TWO WEEKS BEFORE AT SIGNAL POLES SUCH AS THE INSTALLATION OF SIGNAL CABLE, APPARATUS, DEVICES, ARRANGEMENTS AND/OR LAYOUTS SHALL NOT RELIEVE THE
ANYCgABmgT C/\)40DIF[CATION5 ARI:;OTO BE PERFORMED. THE ENGINEER, FIBERGLASS INSULATORS, AND SIGNAL POLES. CONTRACTOR FROM THE RESPONSIBILITY OF PLACING SAME AND PROPER
IN CONJUNCTION WITH MANATEE COUNTY ENGINEERING DIVISION DIMENSIONS, CAPACITIES, SIZES, QUANTITY AND INSTALLATIONS DETAILS TO
PERSONNEL WILL REVIEW, ASSIST AND PROVIDE TECHNICAL SUPPORT AT LOCATIONS WHERE THE REQUIRED VERTICAL CLEARANCE TO THE EFFICIENTLY PERFORM THE REQUIREMENTS AND INTENT OF THE CONTRACT. SUCH
RELEVANT TO ANY FIELD MODIFICATIONS THAT ARE NECESSARY. POWER LINES CANNOT BE MAINTAINED, A QUALIFIED REPRESENTATIVE ACCEPTANCE SHALL NOT RELIEVE THE CONTRACTOR FROM RESPONSIBILITY FOR
FROM THE POWER COMPANY SHALL BE PRESENT DURING ALL WORK UNDER ERRORS OF ANY SORT ON THE SUBMITTAL DATA.
3. AT LEAST TWO (2) FULL BUSINESS DAYS PRIOR TO BEGINNING POWER LINES. ANY COST ASSOCIATED WITH THIS SHALL BE INCLUDED IN
THE TRAFF% gngAL 5N§TALCLATION, PERMITTEE TO CONTACT THE RELATED PAY ITEMS. 22. CONTRACTOR TO CONTACT TRAFFIC ENGINEERING DIVISION: MUKUNDA
THE TRAFF NAL INSPECTOR/LIAISON: GOPALAKRISHNA (941-749-3500 )
/ 10. THE CONTRACTOR SHALL HAND DIG THE FIRST 48 INCHES OF THE HOLE DEVICES AND ET(HERNET SW,TCEXZO,5,‘?}@35RQ(’T,%%T?AI,“AJ}Q’MQ?FO’VSSES FOR FIELD
MANATEE COUNTY PROJECT MANAGEMENT DIVISION FOR THE POLE FOUNDATION OR CONDUIT RUN WHERE UTILITIES ARE IN
/}4{1)55 256TURM S CLOSE PROXIMITY. 23. WHEN A CONTRACTOR IS WORKING ON A SIGNAL IN AN INTERSECTION (INSTALLING
TH AVENUE EAST CONDUIT IN THE STREET, REMOVING EXISTING SIGNAL EQUIPMENT, LOOPS,
BRADENTON, FLORIDA 34208 11. THE CONTRACTOR IS TO DE-WATER THE POLE FOUNDATION EXCAVATION HOMERUNS OR TURNING ON OF NEW SIGNAL) WHERE A LANE IS CLOSED, THE
PHONE: 941-708-7450 EXT. 7332 IF THE ELEVATION OF WATER IS HIGHER THAN THE ELEVATION OF THE ENGINEER MAY REQUIRE AN OFF DUTY LAW ENFORCEMENT OFFICER TO DIRECT
0 [0R T0 CINNING O - FOUNDATION BASE. TRAIO—'FIC. THE HOURLY RATE FOR AN OFF DUTY LAW ENFORCEMENT OFFICER CAN
4. ONE WEEK PRIOR TO THE BEGINNING OF THE TRAFF NAL BE OBTAINED FROM THE LOCAL LAW ENFORCEMENT OFFICE. THE COST OF THE
INSTALLATION OR TURN ON OF A NEW SIGNAL, THE 12. ALL MATERIALS, EQUIPMENT, AND OTHER CONTRACTOR SUPPLIED ITEMS OFFICER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND INCLUDED IN
CONTRACTOR SHALL NOTIFY THE ENGINEER: SHALL BE INSTALLED AND MAINTAINED ACCORDING TO THE PAY ITEM 102-1-104.
MANUFACTURERS RECOMMENDATIONS, UNLESS SPECIFICALLY DIRECTED
MANATEE COUNTY PROJECT MANAGEMENT DIVISION OTHERWISE BY THE ENGINEER.
MIKE STURM
1022 26TH AVENUE EAST 13. #14 XHHW PULL WIRE SHALL BE INSTALLED IN ALL CONDUITS.
BRADENTON, FLORIDA 34208 AT LEAST 2 FEET OF PULL WIRE SHALL BE ACCESSIBLE AT EACH
PHONE: 941-708-7450 EXT. 7332 gg%tlﬂr TgRMINATION AND SECURED IN THE PULL BOX OR PLACE OF CONDUIT NOTES
NATION. -
MANATEE COUNTY TRAFFIC ENGINEERING DIVISION 1. ALL HDPE CONDUIT CONNECTIONS SHALL BE JOINED WITH A FUSION COUPLER
VISHAL KAKKAD 14. ALL ELECTRICAL WIRING SHALL COMPLY WITH ALL APPLICABLE OR FUSION SPLICE.
27101 47TH TERRACE EAST PROVISIONS OF THE LATEST EDITION OF THE NATIONAL ELECTRICAL
BRADENTON, FLORIDA 34203 CODE PUBLISHED BY THE NATIONAL FIRE PROTECTION ASSOCIATION. 2. THE CONTRACTOR SHALL ADJUST THE CONDUIT RUNS, DEVICE POLES, BORES AND SERVICE
PHONE: 941-749-3500 EXT. 7812 POLE PLACEMENTS TO AVOID ANY UTILITY CONFLICTS IDENTIFIED BY THE LOCATES. ANY
15. GROUNDING: ALL COSTS FOR GROUNDING SHALL BE INCLUDED SIGNIFICANT CHANGE SHALL BE APPROVED BY THE ENGINEER.
5. AT THE COMPLETION OF THE PROJECT PROVIDE AS-BUILT PLANS IN IN THE COST OF THE ITEM BEING GROUNDED. ALL GROUND ROD
ELECTRONIC FORM (PDF) TO: ASSEMBLIES FOR POLES, SERVICES, CABINETS, AND OTHER RELATED 3. THE CONDUITS TO BE INSTALLED ARE TO BE PLACED SO AS TO TOTALLY AVOID ANY
EQUIPMENT SHALL BE BONDED TOGETHER TO FORM AN INTEGRATED CONFLICTS WITH EXISTING UTILITIES ALONG THE ROUTE. IT IS THE CONTRACTOR'S
FDOT TRAFFIC OPERATIONS GROUNDING SYSTEM USING #6 AWG THHN COPPER WIRE. THE UPPER END RESPONSIBILITY TO OBTAIN THE NECESSARY INFORMATION REQUIRED TO PLAN THE WORK
RENJAN JOSEPH, P.E., TSM&0 ENGINEER OF ALL GROUND RODS SHALL BE 18 INCHES BELOW GROUND ELEVATION. AHEAD FOR THE INSTALLATION OF THE REQUIRED CONDUITS WITHIN DESIGN OR
801 N. BROADWAY AVE MARK GROUND ROD LOCATION WITH PERMANENT MARKER SUCH AS AN SPECIFIED PARAMETERS, AND HIS TIME FRAME. THE CONTRACTOR SHALL ADJUST CONDUIT
P.0. BOX 1249 EPOXIED STICKER LOCATED ON THE NEAREST CURB, AND PROVIDE VERTICALLY OR HORIZONTALLY TO AVOID CONFLICT WITH UNDERGROUND UTILITIES. THE
BARTOW, FL 33830-1249 AS-BUILT DRAWINGS WITH THE LOCATION OF GROUND RODS MARKED. CONTRACTOR SHALL USE HAND EXCAVATION METHODS WHEN EXCAVATING NEAR EXISTING
EMAIL: RENJAN.JOSEPH@DOT.STATE.FL.US GROUNDING CONDUCTOR MUST BE #6 OR LARGER INSULATED COPPER. UTILITIES, NO SEPARATE PAYMENT SHALL BE MADE FOR THIS WORK. EXTREME CAUTION
PHONE: 863-519-2746 SHALL BE USED BY THE CONTRACTOR WHEN EXCAVATING, INSTALLING, BACK FILLING AND
CONNECTING DEVICES SHALL BE NON-CORROSIVE SPLIT BOLTS, CLAMPS, COMPACTING AROUND EXISTING UTILITIES. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
6. DELIVER THREE SETS OF RECORD DRAWINGS, TWO SETS OF IMSA PRESSURE CONNECTORS, OR OTHER APPROVED MEANS TO ENSURE A ANY DAMAGE TO ANY UTILITY.
INSPECTION FORMS AND ONE COMPACT DISC OF RECORD DRAWINGS POSITIVE CONNECTION.
TO MR. AARON BURKETT, THE MANATEE COUNTY TRAFFIC OPERATIONS 4. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO FIELD LOCATE ALL ABOVEGROUND AND
DIVISION MANAGER AT 2904 12TH ST CT E, BRADENTON, FL 34208. GROUND RESISTANCE TESTER, OR OTHER APPROVED MEANS UNDERGROUND CONFLICTS IN ADVANCE OF THE PLACEMENT OF ANY CONDUIT OR OTHER
RECORD DRAWINGS MUST BE DELIVERED TO THE COUNTY 5 BUSINESS SHALL BE USED TO ACQUIRE THE GROUND ROD RESISTANCE. THE FACILITIES. THE CONTRACTOR SHALL FIELD MARK THE PROPOSED ALIGNMENT FOR REVIEW
DAYS PRIOR TO SCHEDULING THE FINAL INSPECTION. ENGINEER, OR A REPRESENTATIVE OF THE ENGINEER FROM THE AND CONCURRENCE BY THE ENGINEER PRIOR TO TRENCHING AND/OR PLACEMENT. NO PULL
TRAFFIC OPERATIONS DIVISION STAFF SHALL BE PRESENT DURING BOXES SHALL BE LOCATED IN DRAINAGE SWALES, OR PAVED SHOULDERS.
7. UPON PASSING THE FINAL INSPECTION THE CONTRACTOR SHALL SEND A THE TEST.
WRITTEN REQUEST TO THE PROJECT MANAGEMENT DIVISION AND 5. WHEN TRENCHING FOR INSTALLATION, THE CONTRACTOR MAY RUN COMMUNICATIONS AND
THE TRANSPORTATION DIVISION TO TRANSFER MAINTENANCE FROM 16. IT SHOULD BE NOTED THAT NO TEST BORINGS WERE MADE WHERE CONDUIT POWER SERVICE IN THE SAME TRENCH. THE POWER SERVICE SHALL HAVE SEPARATE
THE CONTRACTOR TO MANATEE COUNTY. MANATEE COUNTY WILL RUNS ARE TO BE INSTALLED BY JACKING OR BORING. PULL BOXES FOR ACCESS. THE CONTRACTOR SHALL NOT INSTALL COMMUNICATIONS AND
RESPOND WITHIN 5 WORKING DAYS TO ESTABLISH A TIME TABLE FOR POWER SERVICE IN THE SAME CONDUIT, PULL BOX OR MANHOLE.
THE TRANSFER OF MAINTENANCE RESPONSIBILITY. 17. CONTRACTOR SHALL SUPPLY ALL MATERIAL SUBMITTALS TO THE ENGINEER
PRIOR TO CONSTRUCTION FOR APPROVAL. 6. THE CONTRACTOR SHALL PLACE ALL CONDUITS IN A MANNER THAT MINIMIZES
8. THE LOCATION OF UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE DEFLECTION BOTH HORIZONTALLY AND VERTICALLY, THUS MINIMIZING STRESS
ONLY. THE EXACT LOCATIONS SHALL BE DETERMINED BY THE 18. CONTRACTOR SHALL UTILIZE FDOT STANDARD PLANS INDEX 102-600, 102-615, ON CABLES DURING CABLE INSTALLATION.
CONTRACTOR, VIA SUNSHINE STATE ONE CALL OF FLORIDA, INC AT 102-616, 102-617 AND 102-660 AS APPLICABLE DURING MAINTENANCE OF
811 OR 1-800-432-4770, IN COORDINATION WITH UNDERGROUND AND TRAFFIC OPERATIONS. 7. THE CONDUIT DETAILS GIVEN ARE MEANT TO BE SCHEMATIC IN NATURE. DUE
OVERHEAD UTILITY OWNERS. THE CONTRACTOR SHALL NOTIFY UTILITY TO ACTUAL FIELD CONDITIONS AND/OR NEEDS, DEVIATIONS MAY BE NECESSARY.
OWNERS/AGENCIES LISTED WITHIN OR IMPACTED BY THESE PLANS, NOT 19. EXISTING SPEED LIMITS ARE AS FOLLOWS: DIMENSIONAL DISTANCES FOR CONDUIT LOCATIONS ARE PROVIDED TO ASSIST
LESS THAN TWO (2) FULL BUSINESS DAYS IN ADVANCE OF BEGINNING 45 MPH ON CORTEZ ROAD THE CONTRACTOR WITH CONDUIT PLACEMENT. THE CONTRACTOR SHALL TAKE
CONSTRUCTION. 40 MPH ON 43RD AVENUE EAST (TO THE NORTH) THIS INTO ACCOUNT WHEN PLACING CONDUIT. THE CONTRACTOR IS RESPONSIBLE
35 MPH ON 43RD AVENUE EAST (TO THE SOUTH) FOR FIELD LOCATING CONDUIT AROUND EXISTING UTILITIES AND OBSTRUCTIONS.
8. ALL CONDUIT TRENCHES SHALL BE BACKFILLED COMPLETELY TO PROVIDE SAFE
CROSSING BY THE END OF THE WORKING DAY OR WHENEVER THE WORK ZONE
BECOMES INACTIVE. DO NOT OPEN ANY AREA THAT CANNOT BE BACKFILLED IN
THE SAME DAY/ NIGHT OPERATION.
BRACKETS AND SPACERS WHICH ARE REQUIRED TO OFFSET THE RIGID METAL
CONDUIT FROM THE MOUNTING, SHALL BE OF SIMILAR MATERIALS TO PREVENT
CATHODIC REACTION.
9. ALL NEW CONDUIT SHALL BE PLACED AT A MINIMUM DEPTH OF 30" UNLESS
PLACED IN AN AREA OF NEW FILL, IN WHICH CASE THE CONDUIT SHALL BE 48"
MICHAEL J. OATES, PE.
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PAY ITEM NOTES

1. 630-2-11: 9. 715-4-60:
#14 XHHW PULL WIRE SHALL BE INSTALLED IN ALL CONDUITS. AT LEAST 2 FEET OF RELOCATED POLES INCLUDE THE REMOVAL OF THE EXISTING FOUNDATION AND A NEW
PULL WIRE SHALL BE ACCESSIBLE. ALL CONDUIT RUNS SHOWN ON THE PLANS ARE FOUNDATION AT THE PROPOSED LOCATION.

SCHEMATIC AND FIELD ADJUSTMENTS MAY BE NECESSARY. WITH THE EXCEPTION OF
ELECTRICAL POWER SERVICE DUCTS, JACK & BORE SLEEVES, AND DIRECTIONAL BORE
CONDUITS, ALL UNDERGROUND AND UNDER PAVEMENT CONDUITS SHALL BE SCHEDULE
40 PVC WITH A MINIMUM SIZE OF 2" UNLESS OTHERWISE SPECIFIED IN THE PLANS.
COST OF PULL WIRE SHALL BE INCLUDED UNDER THIS PAY ITEM.

2. 632-7-1:
USE A MINIMUM OF 7 CONDUCTOR SIGNAL CABLES FOR SIGNAL HEADS AND
PEDESTRIAN HEADS. THIS ITEM ONLY INCLUDES ANY ADDITIONAL WIRING
NECESSARY TO CONSTRUCT THE PROJECT. THE INTENT IS NOT TO REWIRE THE
ENTIRE INTERSECTION.

EACH PHASE/MOVEMENT SHALL BE WIRED FROM THE SIGNAL DISPLAY TO THE
CONTROLLER AS A SEPARATE PHASE/MOVEMENT. THIS INCLUDES THE LEFT TURN
MOVEMENT WHICH SHALL HAVE CONDUCTORS AVAILABLE FOR EITHER PROTECTED OR
PERMISSIVE MOVEMENTS. THE CONTRACTOR SHALL VERIFY COLOR CODES FOR SIGNAL
CABLE WITH THE MANATEE COUNTY BEFORE ORDERING, AND WIRE THE SIGNAL IN
ACCORDANCE WITH THAT COLOR CODE AND F.D.O.T. SPECIFICATIONS. THERE SHALL BE
ONE NEUTRAL PER APPROACH. THIS PAY ITEM INCLUDES FURNISHING AND INSTALLING
THE REQUIRED CABLING FOR THE PROPOSED PEDESTRIAN AND VEHICULAR SIGNAL
ASSEMBLIES. ALL PEDESTRIAN DETECTORS SHALL BE WIRED USING SEPARATE CABLE
UTILIZING LOW VOLTAGE CONDUIT AND PULL BOXES.

3. 635-2-11:
PULL BOXES SHALL BE TRAFFIC BEARING, ALL POLYMER CONSTRUCTION (NOT CONCRETE),
PULL BOXES AND LIDS (QUAZITE OR ANOTHER EQUIVALENT FDOT APPROVED
MANUFACTURER). PULL BOXES ARE TO BE PLACED BEHIND CURB AND GUTTER. IF THERE
IS NO CURB AND GUTTER, PULL BOXES SHALL BE PLACED A MINIMUM OF 7' FROM THE
EDGE OF PAVEMENT.

STANDARD PULL BOX DIMENSIONS SHALL BE 17" X 30" X 12" AND THE LID SHALL BE
STAMPED "MANATEE COUNTY TRAFFIC SIGNAL" ON THE COVER. STANDARD FIBER OPTIC
COMMUNICATIONS PULL BOX DIMENSIONS SHALL BE 24" X 36" X 24" AND THE LID SHALL
BE STAMPED "MANATEE COUNTY COMMUNICATIONS" ON THE COVER.

4. 646-1-60:
INCLUDES ALL ATTACHMENTS WITH THE RELOCATION (FOUNDATION, POLE, DETECTOR AND
SIGNAL HEADS).

5. 650-1-14, 650-1-16 & 650-1-19:
USE SIGNAL HEAD SUPPORTING HANGER THAT IS CAPABLE OF ADJUSTING VERTICALLY A
MINIMUM OF 1.5'.

ALL SIGNAL HEADS SHALL HAVE FLEXIBLE BACKPLATES INSTALLED.

ALL EXISTING SIGNAL HEADS SHALL ALSO RECEIVE FLEXIBLE BACKPLATES,
INCIDENTAL TO THIS PAY ITEM. BACKPLATES SHALL BE MANUFACTURED FOR THE
SIGNAL HEADS USED & INSTALLED AS PER MANUFACTURER'S RECOMMENDATIONS.
THE BACKPLATE SHALL HAVE A 2" YELLOW REFLECTORIZED (TYPE III REFLECTIVITY)
OUTER EDGE BORDER UNLESS SPECIFIED OTHERWISE IN THE PLANS.

THE EXTERNAL COLOR OF SIGNAL HOUSING SHALL BE BLACK. ALL TRAFFIC SIGNAL HEAD
INDICATIONS SHALL BE 12" LED. ALL SIGNAL HEADS SHALL HAVE TUNNEL VISORS. THE
COST FOR THE TUNNEL VISORS SHALL BE INCLUDED UNDER THIS PAY ITEM.

INSTALL ALL SIGNAL HEADS AT A MINIMUM OF 17.5" VERTICAL HEIGHT ABOVE THE
PAVEMENT SURFACE.

6. 660-3-11:
SHALL INCLUDE ALL NECESSARY WAVETRONIX CLICKS UNITS FOR A COMPLETE AND
OPERATIONAL SETUP.

7. 660-3-12:
SHALL INCLUDE WAVETRONIX SMARTSENSOR HD ADVANCE MVDS AS NOTED IN
PLANS. THIS PAY ITEM WILL INCLUDE ALL NECESSARY MOUNTING BRACKETS AND
CLAMPING EQUIPMENT. SHALL INCLUDE ANY COST ASSOCIATED WITH PHYSICAL
INSTALLATION OF SENSOR AND ANY SOFTWARE NECESSARY TO PROGRAM THE SENSOR.

8. 670-5-400:
INCLUDES MODIFYING THE EXISTING SIGNAL TIMINGS AND ADJUSTMENT / ADDITION OF
THE NEW SIGNAL EQUIPMENT TO ACCOMMODATE THE PROPOSED INTERSECTION DESIGN.

REQUEST UPDATED SIGNAL TIMINGS FROM FDOT TSM&0O ENGINEER - ARTERIALS (863-519-2216)
WHEN ALL LANES, STRIPING, SIGNALS AND PEDESTRIAN FACILITIES ARE IN THEIR FINAL
CONFIGURATION AND THE SIGNAL IS OPERATING AS DESIGNED. PROVIDE FDOT WITH ALL
‘AS-BUILT' INFORMATION NECESSARY TO DEVELOP THE BASIC SIGNAL TIMING PARAMETERS

AND ALLOW THREE (3) WEEKS FOLLOWING THE REQUEST FOR FDOT TO DEVELOP THE UPDATED
TIMINGS. PROGRAM THE CONTROLLER PER THE TIMINGS PROVIDED BY FDOT.

MICHAEL J. OATES, P.E.

FLORIDA PE. # 49282
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CONTROLLER TIMINGS (SECONDS)

RELOCATED
PED. SIGNAL
a1 COUNT-DOWN
3-SECT., I-WAY  4-SECT., I-WAY . oo 1-SECT. 1-WAY
4 AS 4 AS 1 AS
[ 650-1-14 ] [ 650-1-16 | [ _650-1-19 ]

INTERSECTION NOTES:

1. THE POSTED SPEED LIMIT IS AS FOLLOWS:
CORTEZ ROAD = 45 MPH
43RD AVENUE EAST = 35 MPH (TO THE SOUTH)
43RD AVENUE EAST = 40 MPH (TO THE NORTH)

CONTROLLER OPERATIONS:

I. MAJOR STREET IS CORTEZ ROAD (SR 684), MOVEMENTS 2

2. MODIFY THE EXISTING SIGNAL OPERATING PLAN (SOP) 10
MOVEMENT 8R TO COME UP WITH MOVEMENT 1 WITH MIN.

MOVEMENT NUMBER I 2 3 4 5 6 7 8
DIRECTION esL | ws | sBL | nB | wBL | EB | NBL | SB
TURN TYpE PERM PERI PERM PERI

MINIMUM GREEN 5 15 5 7 5 15 5 7

EXTENSION 30 | 50 | 30 | 30 | 30 | 50 | 30 | 30

YELLOW 48 | 48 | 44 4.4 | 48 | 48 | 44 4.4
= |ALL RED 4.1 4.1 27 | 27 4.1 4.1 27 | 27
= [wax 1 15 30 20 20 15 30 20 20
§ MAX I 25 | 115 | 25 35 25 | 115 | 25 35
o [wak 7 7 7 7
= [FLASHING DON'T WALK 18 30 22 32
~ [DETECTOR MEMORY

DET. CROSS SWITCH. | (@6 b8 @2 P4

DUAL ENTRY on oN on on

VEHICLE RECALL MIN MIN

& 6, MINOR STREET IS 43RD STREET W, MOVEMENTS 4 & 8.

TO ADD OVERLAP B (OLB) AS SHOWN IN THE DIAGRAM BELOW. OLB = OVERLAP FOR
GREEN = 5 SEC., YELLOW = 4.4 SEC., ALL RED = 2.7 SEC. THE EXISTING OVERLAP

A (OLA) FOR MOVEMENT 4R COMES UP WITH MOVEMENT 5 WITH MIN. GREEN = 5 SEC., YELLOW = 4.4 SEC., ALL RED = 2.7 SEC.
A) OVERLAP OLA SHALL BE OMITTED WHEN P4 IS ACTIVE.
B) OVERLAP OLB SHALL BE OMITTED WHEN P8 IS ACTIVE.

3. PROGRAM PHASE RESTRICTIONS TO OMIT MOVEMENT 1 AND REDIRECT CALLS FROM MOVEMENT 1 TO MOVEMENT 6, WHEN MOVEMENT 2 IS GREEN
AND TO OMIT MOVEMENT 5 AND REDIRECT CALLS FROM MOVEMENT 5 TO MOVEMENT 2, WHEN MOVEMENT 6 IS GREEN.

4. CONFIGURE THE PHASE SEQUENCE, PHASE CONCURRENCY AND OVERLAP PROGRAMMING TO COMPLY WITH THE MUTCD.

5. MOVEMENTS 2 AND 6 SHALL FLASH YELLOW. ALL OTHER MOVEMENTS SHALL FLASH RED. MOVEMENT 8R SHALL BE TURNED OFF DURING FLASHING

OPERATION.
CONSTRUCTION NOTES:

1. EXISTING SIGNAL PHASING TO BE REVISED TO ADD OLB PER THE SOP SHOWN. THE SIGNAL TIMINGS SHOULD BE REVISED PER THE TIMINGS NOTED

IN CONTROLLER TIMING CHART.

2. EXISTING MAST ARMS SHOWN ARE FOR GRAPHICAL PURPOSES ONLY, CONTRACTOR SHALL VERIFY LENGTH OF MAST ARM AND POSITION OF TRAFFIC

SIGNAL HEADS BEFORE PERFORMING ANY WORK.

3. EXISTING VIDEO VEHICLE IMAGING DETECTION SYSTEM, AND STREET NAME SIGNS ON THE MAST ARMS TO REMAIN EXCEPT NOTED OTHERWISE.

4. RE-CONFIGURE EXISTING VIDEO VEHICLE DETECTION CAMERAS TO DETECT THE ZONES AS SHOWN. DETECTION ZONES SHALL BE 6' X 40" POSITIONED

2' BEYOND STOP BAR. COST SHALL BE INCLUDED UNDER PAY ITEM 670-5-400.

5. RELOCATE THE TWO EXISTING ALUMINUM PEDESTRIAN SIGNALS (PEDESTALS) IN THE NW QUADRANT AS SHOWN. INCLUDE A NEW FOUNDATION FOR
BOTH RELOCATED PEDESTALS. INSTALL PROPOSED CONDUIT FROM THE NEW PEDESTAL LOCATIONS AND CONNECT TO EXISTING CONDUITS AS SHOWN.

6. MODIFY EXISTING SIGNAL CABINET AND CONTROLLER TO INCLUDE THE PEDESTRIAN TIMING, WIRING AND ASSIGNING DETECTION FOR THE OLB

2 AS

R10-16
30" x 36"

U-TURN I
YIELD I
T0
RIGHT
TURN

700-3-201 2 EA

60 LF 630-2-11
1 EA 635-2-11
2 EA 646-1-40

RELOCATE PEDESTRIAN
PEDESTALS (SEE
CONSTRUCTION NOTE 5)

AN rw

-

EXISTING MAST ARM 4 TO
BE MODIFIED. REMOVE 2
EXIST. SIGNAL HEADS

650-1-60
660-3-12

1 EA

RELOCATE EXIST.
STREET NAME SIGN L bzz2 /1
1 EA[ 700-5-50 ‘ B - -
2 Dz°2 A
@ 660-4-42 |1 EA
MVDS-1 ~ 7 55777
" |
V7 v A 1.EA @ CORTEZ RD WEST
MVDS-2
% 2% 7 B 43RD ST —7 EXISTING MANATEE
EXISTING PED COUNTY 12 SMFOC DROP
SIGNALS TO REMAIN CABLE TO REMAIN
V7 %7 /7 @eﬂl EXISTING CCTV AND POLE
EXISTING MAST ARM 2 TO MOUNTED ITS CABINET TO

BE MODIFIED. REMOVE 2
EXIST. SIGNAL HEADS

—
0
Wy
=
—~
[0
Q
[\
m
<+

\ Feet

_650-1—60 1 AS

REPLACE EXISTING 5 SECTION

SIGNAL HEAD WITH 4 SECTION

SIGNAL HEAD IN SAME LOCATION.
\

EXISTING VDS TO

REMAIN

EXISTING MAST ~4
MARM 1 70 REMAIN =

R/W

REMAIN

650-1-60

660-3-12

EXISTING ITS PULL BOX

(SPLICE POINT)
EXISTING SIGNAL

MOVEMENT. NOTE THAT THE PEDESTRIAN SIGNAL TIMING CHANGES MUST ALSO BE REFLECTED IN THE AUDIBLE PEDESTRIAN SIGNALS FOR THE EXISTING MANATEE 1
CROSSWALKS OF ALL PEDESTRIAN SIGNALS FOR P2 AND P8. COUNTY 72 SMFOC TO - — CONTROLLER CABINET TO
REMAIN BE ADJUSTED -~
7. SEE MAST ARM TABULATION SHEET FOR ADVANCE MVDS DILEMMA ZONE DETECTION DETAIL. EXISTING MAST ARM 3—/ 632-7-1 1 P—)/
TO BE MODIFIED
8. BACKPLATES ON ALL PROPOSED SIGNAL HEADS SHALL BE FLEXIBLE TYPE. THE RIGID BACKPLATES ON EXISTING TO REMAIN HEADS SHALL BE REPLACED 660-3-11 |1 EA
WITH FLEXIBLE BACKPLATES. 670-5-400 |1 AS
SPECIAL SIGNAL OPERATING PLAN RELOCATE EXIST. 678-1,104 |1 EA
S STREET NamE SIGN REPLACE EXISTING 5 [
P2 A | EAl 700 5 50 SECTION SIGNAL HEAD
| | g WITH 4 SECTION SIGNAL
vﬂ)ﬁ i E R/W_/ HEAD IN_SAME LOCATION.
VIDEO VEHICLE DETECTION ASSIGNMENTS / \! A4 = I s A4 650-1-60 |1 Als
B > ! EXISTING VDS-4
VIDEO | DETECTION |DELAY TIME]|CONNECT TO LB OR 2 OR |P8 ' i S=4 10
DETECTION | ZONE (SECS.) | MOVEMENT 0LA 6 7 ' P4 RENAIN
e fone_| (o665) | ove: SNy /= /e cxisring S secrion
) B G1 oLB E; B4 7 pyg ! 0] I
— -5 I PROPOSED 5-SECTION
VDS-4 DZ-8 8 6 v SIGNAL HEAD
—~—
VD5—4 DZ—8R 8 8 ¢2 ¢5 | I‘¥ R/W
MICHAEL J. DATES, PE.
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CRITICAL ROAD ELEVATION
(HIGHEST POINT OF
ROADWAY UNDER SIGNALS)

TOP OF FOUNDATION
ELEVATION.

T
NATURAL GROUND ELEVATION

POLE FOUNDATION DETAIL

||
B

WIRE SCREEN

DILEMMA ZONE DETAIL

ARM # 2- DOUBLE ARM POLE ORIENTATION
TO BE MEASURED IN A COUNTER CLOCKWISE
DIRECTION FROM ARM 1.

ARM# 1-SINGLE ARM OR LONGER 4
ARM FOR DOUBLE ARM POLE ——— \%

INTERNALLY ILLUMINATED SIGNS SHALL BE RIGID MOUNTED ON MAST ARM.

D

——

C
I

DETECTION

B A
CAMERA | |

/ ) 166" ) 132" ) N —
w3 w2 w1
B ] 6] ==, [® B —» B k—w I}
o @) 5 ) SIGN C ) | O SIGN B ® SIGN A e
«*
© © il 1© © 2] 1© wl
|4
- — CORTEZ ROAD W | | | | | ,
5 —H g 3 2 1 |
} 132 } 166 { ! N— ! N— e e | N\ ARM
s A MOUNTING
HEIGHT
m TOTAL ARM LENGTH \f (ARM M.H.)
&
= TOP OF FOUNDATION ELEVATION
; \
Q NOTE
o
Q -IN SIGN DATA TABLE, SIGN DESIGNATION (A, B, C, D, E) IS FOR POSITION REFERENCE ONLY. PLAN SHEETS
AND SIGN DETAILS SHOULD BE REFERENCED FOR THE EXACT SIGNS TO BE INSTALLED ON MAST ARMS.
+ BACKPLATES ON ALL PROPOSED SIGNAL HEADS SHALL BE FLEXIBLE TYPE.
THE RIGID BACKPLATES ON EXISTING TO REMAIN HEADS SHALL BE
REPLACED WITH FLEXIBLE BACKPLATES.
* DENOTES NUMBER OF SECTIONS IN SIGNAL HEAD ASSEMBLY
** DENOTES EXISTING TO REMAIN
SIGNAL DATA SIGN DATA vvDs MvDS
DISTANCE | DISTANCE
FROM FROM
sack DISTANCE FROM POLE WGLE DISTANCE FROM POLE / HEIGHT AND WIDTH OF SIGN POLE POLE
STRUCT. | POLE | SHEET LOCAT ION romab Dk oy | CREDACAL | ROWY | siGnaL | pLaTES | SPED. TOTAL | ARm BETWEEN
ID NOo. | ID NO.| ~NO. BY STA. iy e R V/H Y/N o LEwe | MoH. | DUAL ARMS BLUE.-
v T - N T 907270 A |HI|w1| B |H2|w2| Cc |H3|w3| D |Ha|wa| E |H5|w5| F | H6 | w6 |5 1 1
13M126 1 T-5|301+69.9, RT 21.90' 21.90' 1 v Y N 14.0%* | 5|1 24.0%*| 3 34.0 4 46 21.5 8.5 |2.5] 8 30.5%*
13M126 2 T-5 |300+34.2, RT 22.15' 22.10' 1 Vv Y N 29 3 41 3 53 4 60 21.5 8** 2.5 8 50 3 2.5 47 35
13M126 3 T-5 |300+15.6, LT 22.40' 22.40' 1 v Y N 14 5 22%* 3 32 4 46 21.5 5 2.5 8 27 **
13M126 4 T-5 |301+62.6, LT 23.18' 22.50' 1 Vv Y N 34 3 46 3 58 4 60 21.5 12 2.5| 8 55 3 ]12.5 52 40
MICHAEL J. DATES, PE.
FLORIDA PE. # 49282
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SIGNING AND PAVEMENT MARKING GENERAL NOTES:

1. ALL FLORIDA ROUTE MARKERS MUST CONFORM TO F.D.0.T. STANDARD PLANS INDEX NO. 700-102.
2. PAVEMENT MARKINGS SHALL BE PLACED AS SHOWN IN THE PLANS AND THE APPROPRIATE F.D.0.T. STANDARD PLANS.
3. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE LENGTH OF SIGN COLUMN SUPPORTS IN THE

FIELD PRIOR TO FABRICATION.

4. REFER TO F.D.0.T. STANDARD PLANS INDEX NO. 706-001 FOR RETRO-REFLECTIVE PAVEMENT MARKER PLACEMENT DETAILS.
5. CAUTION SHALL BE EXERCISED WHILE RELOCATING EXISTING SIGNS SO AS TO PREVENT DAMAGE TO THE SIGNS. IF THE SIGNS ARE

DAMAGED BEYOND USE, AS DETERMINED BY THE ENGINEER, THEY SHALL BE REPLACED BY THE CONTRACTOR AT HIS EXPENSE.

6. THE SIGN LOCATIONS ARE APPROXIMATE AND MAY REQUIRE FIELD ADJUSTMENT AS DIRECTED BY THE ENGINEER.
7. ANY EXISTING SIGN TO REMAIN THAT 1S DISTURBED DURING CONSTRUCTION OR RELOCATED SHALL BE RESET TO CURRENT STANDARDS

FOR HEIGHT, OFFSET, AND METHOD OF INSTALLATION. COST OF THIS WORK SHALL BE REFLECTED IN THE PAY ITEM NO. 102-1 IN THE
SUMMARY OF ROADWAY PAY ITEMS.

8. COLUMNS (POSTS) FOR SINGLE COLUMN SIGNS ON CORTEZ ROAD SHALL BE ALUMINUM ROUND TUBE. SIGNS ON 43RD STREET WEST SHALL

BE U-CHANNEL POST.

9. ALL SINGLE COLUMN SIGNS WITHIN THE LIMITS OF CLEARING AND GRUBBING SHALL BE REMOVED UNLESS OTHERWISE NOTED IN THE

PLANS. PAYMENT SHALL BE REFLECTED IN THE PAY ITEM NO. 110-1-1 IN THE SUMMARY OF ROADWAY PAY ITEMS.

10. AT LOCATIONS WHERE UNDERGROUND UTILITIES ARE IN CLOSE PROXIMITY TO SIGN FOUNDATIONS AS DETERMINED BY THE

CONTRACTOR, THE CONTRACTOR SHALL HAND DIG THE FIRST FOUR FEET OF THE HOLE FOR THE MULTI POST FOUNDATIONS.

11. UNLESS OTHERWISE NOTED ON PLAN SHEETS, ALL CROSSWALKS SHALL BE EIGHT FEET (8) IN WIDTH TO MATCH THE EXISTING CROSSWALKS.

MEASUREMENTS SHALL BE FROM INSIDE TO INSIDE OF 12" STRIPES.

MICHAEL J. DATES, PE.
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Z 1" = 40’

0 10 40
(™ s ™™™ |
Feet
—
, Wn
W R1-1
§ \ 30" x 30" R10-7
Qa R10-15 STA. 304+13 24" x 30"
oc \ 30" x 30" 700-1-11 1 AS STA. 304+84
N STA. 301+74 1 4s [ 700-1-50 700-1-60 | 1 AS 700-1-11 |1 AS
iy 700-1-11 |1 AS EXISTING BUS STOP
SIGN TO BE
E t '!: RELOCATED
S og| o STA. 303+57
zo
O i D
6" WHITE 123
, 6" WHITE WITH W/R 67 LT
RPMs AT 20’ +29
, _— = 62" LT 6" WHITE
—— —
+57
- J ) SN
[Se)
+70 1
24" WHITE 2
12" WHITE - — \ - R — oy
—_— = N —_—= —_—= N —=
g t = ~ / t = 8 t S - t S rc")\
) - - +11 '
300 12 WHITE\\,_ - = / - 43RD ST WEST - ~ - E
| 30] . Z - . . 3 . . . - . . _ m
e N N - A £04 v g5 [ !
: : : : e - et T =
24" WHITE S B 43RD ST —/ X / 3
] =
BEGIN PAVEMENT MARKINGS 6" WHITE ';[
STA. 301+34.00, MATCH EXISTING (6' - 10" SKIP) =
6" WHITE 6" WHITE
1 6" DOUBLE YELLOW
12" WHITE WITH Y/Y RPMs AT 40
B I S
— =2 /—T - EXISTING BUS STOP
R/W SIGN TO REMAIN
18" YELLOW AT 20'
~
Ve 6" DOUBLE YELLOW
WITH Y/Y RPMs AT 20'
MICHAEL J. DATES, P.E.
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\ " = 40

0 10 40
\ =
Feet
i /
R3-8B
48" x 30"
STA. 306+10
700-1-11 1A
>
K.z .
=z —
o
2 —
—
— —_— —_— —_—
=
S
6" YELLOW WITH Y/Y
RPMs AT 20'
R/W
18" YELLOW AT 20'
/a S / o o
N
e}
+
1\
S
m
- 6" WHITE
<
I~
V)
UZ.I s i .. : 308
= g 0 T 5 = o | |
— N N . v
T B 43RD ST 43RD ST WEST
@)
~
<
=
6" WHITE
\—R/W \
_h '_ END PAVEMENT MARKINGS
O STA. 307+60.00, MATCH EXISTING
5
R2-1
24" x 30"
STA. 305+93
700-1-11 1 AS
700-1-60 1 AS
MICHAEL J. DATES, PE.
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LEGEND

DESCRIPTION
RELOCATED 270 WATT LED LUMINAIRE AND CONVENTIONAL SHOULDER MOUNTED LIGHT POLE. ANALYZED USING AMERICAN
ELECTRIC LIGHTING LUMINAIRE, PHOTOMETRIC CURVE NUMBER ATB2_80BLEDEI1O0_XXXXX_R3_4K_5K AT 32415 LUMENS.
POLE MOUNTING HEIGHT IS 35 FT AND ARM LENGTH IS 8 FT. SYMBOL INCLUDES RELOCATED LUMINAIRE, ARM AND POLE

SYMBOLS

[og>

WITH PROPOSED STANDARD FOUNDATION, PULL BOX, BREAKAWAY TRANSFORMER BASE, AND POLE CABLE DISTRIBUTION ™
SYSTEM. THE LUMINAIRE IS A CUTOFF FIXTURE DESIGNED FOR MEDIUM THROW TYPE I1I DISTRIBUTION WITH ZERO TILT. , QO —
80
__ o — CONDUIT INSTALLED BY OPEN TRENCH METHOD WITH CONDUCTORS INSIDE. RUN ONE (1) COPPER GROUND 5
BONDING CONDUCTOR (GREEN INSULATION) INSIDE WITH OTHER CONDUCTORS. | ‘ b
Il
— — — —  EXISTING CONDUIT - <
—a ~ |
= EXISTING LIGHTING PULL BOX 0
- w
=- R/W
x> EXISTING LIGHT POLE TO BE RELOCATED. —
n 0 10 40
e EXISTING LIGHT POLES TO REMAIN a ™ ™
. .
< RELOCATE POLE 62A22I 5 Feet
TO STA. 301492 <
REMOVE PULL BOX AND
SLAB AND CAP EMPTY
CONVENTIONAL LIGHTING DESIGN CRITERIA FOR SIGNALIZED INTERSECTION | Conourr EXISTING 250 WATT
DESIGN WIND SPEED 140 MPH ggfz JL]\/GV7TTHP%'E
AVERAGE HORIZONTAL INITIAL ILLUMINATION 1.5 H.F.C. STD / 1.0 H.F.C. MIN \ ARM TO REMAIN
AV 1.5 V.F.C.
ERAGE VERTICAL INITIAL ILLUMINATION 5V.F.C.STD / 1.0 V.F.C. MIN o~ INSTALL 3#6 LIGHTING \
AVERAGE TO MIN. 41 OR LESS R/W Q- CONDUCTORS IN EXISTING
MAX TO MIN. 10:1 OR LESS ™M CONDUIT \ EXISTING 250 WATT
HPS LIGHT POLE
EXISTING 250 WATT EXISTING 270 WATT 62A12 WITH 15
HPS LIGHT POLE LED LIGHT POLE _ DISCONNECT EXISTING 3#6 ~ ARM TO REMAIN
62A7 WITH 15" ARM 62A8 WITH 15 ARM — 7 INTERCEPT AND TIE INTO N CONDUCTORS AND RECONNECT
TO REMAIN TO REMAIN ~ PROPOSED 3#6 CONDUCTORS
EXISTING CONDUIT AND < —_
REMOVE EXISTING PULL L TO THE EXISTING CIRCUIT
— BOX AND SLAB ~d
— —— - o \
~ - —_— ]
R
Q
2 )
L_ _
S S i\ A ]
U V] V] é
EXISTING 250 WATT EXISTING 270 WATT
HPS LIGHT POLE LED LIGHT POLE
62A6 WITH 15 ARM 62A9 WITH 15 ARM -
TO REMAIN TO REMAIN Eé[IJSZIIgSTZ;gLVEVATT
62A10 WITH 8 ARM
— TO REMAIN
=)
™M
B 43RD ST
CORTEZ RD WEST
_———
— / \ —— _
— \
R
EXISTING 270 WATT
/LED LIGHT POLE -~
POLE DATA S > WITH 8 ARM TO /s
S REMAIN NOTE:
POLE A O P ™M EXISTING LOAD CENTER '62' LOCATED 850' WEST OF 43RD
No. |CIRCUIT STATION OR aRM| WaTTAGE. | HEIGHT POLE SETBACK PAY ITEM ST WEST ON THE SOUTH SIDE OF CORTEZ RD TO REMAIN.
62A221| 62A 301+92, LT 8’ 270 35" FOP 14' FROM EOTL 715-4-60 |
FOP = FACE OF POLE | R/W
EOTL = EDGE OF TRAVEL LANE
|
MICHAEL J. OATES, PE.
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CONTRACT DRAWINGS

CORTEZ ROAD WEST (SR 684) AT 43RD STREET WEST

INTERSECTION IMPROVEMENTS

FOR
MANATEE COUNTY, FLORIDA
COUNTY PROJECT NUMBER: 6076860
FINANCIAL PROJECT ID: 425530—1—58—01
(FEDERAL FUNDS)
SIGNALIZATION PLANS

SIGNAL ID NUMBER: 446
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TABULATION OF QUANTITIES

SHEET NUMBERS TOTAL GRAND REF.
PAY THIS TOTAL SHEET
ITEM NO. DESCRIPTION UNIT - s T SHEET
PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN FINAL | PLAN FINAL
101 -1 MOBIL |ZAT ION LS / /
102-1 MAINTENANCE OF TRAFFIC LS / /
110-4 REMOVAL OF EXISTING CONCRETE PAVEMENT SY 93.4 93.4 93.4
520-1-10 CONCRETE CURB & GUTTER, TYPE F CURB LF 104 104 104
522-2 6" CONCRETE SIDEWALK SY 165.5 165.5 165.5
555-1-2 DIRECT IONAL BORE (6" TO </2") (2" HDPE) LF 315 3/5 3/5
630-1-12 CONDUIT (F&!) (UNDERGROUND) (1.25") LF 5 5 5
630-1-12 CONDUIT (F&l) (UNDERGROUND) (2" ) LF 580 580 580
630-/-13 CONDUIT (F&I) (UNDERPAVEMENT ) LF 70 70 70
632-7-1 CABLE (SIGNAL) (F&l) Pl / / /
635-1-11 PULL & JUNCT ION BOXES (F&l) (PULL BOX) EA /10 10 /10
639-1-22 ELECTRICAL POWER SERVICE (UNDERGROUND) AS / / /
(PURCHASED BY CONTRACTOR FROM POWER CO)
639-2-1 ELECTRICAL SERVICE WIRE (F&l) LF 840 840 840
641-2-12 PRESTRESSED CONCRETE POLE (F&l) EA / / /
(TYPE P-11 SERVICE POLE) (12FT)
649-3/ -202 STEEL MAST ARM ASSEMBLY (F&!)(130 MPH)(46') EA 2 2 2
649-3/ -203 STEEL MAST ARM ASSEMBLY (F&/)(130 MPH)(60') EA 2 2 2
650-5/1-311 TRAFFIC SIGNAL (F&l) (3-SECT.) (|I-WAY) (LED) AS 4 4 4
650-5/1-511 TRAFFIC SIGNAL (F&l) (5-SECT.) (|I-WAY) (LED) AS 4 4 4
653-191 PEDESTRIAN SIGNAL (F&l) (LED COUNTDOWN) (1 WAY )| AS 8 8 8
659-10/ SIGNAL HEAD AUXIL. (F&l) (BACKPLATES, 3-SECT) EA 4 4 4
659-106 SIGNAL HEAD AUXIL. (F&Il) (TUNNEL VISOR) EA 32 32 32
659-107 SIGNAL HEAD AUXIL. (F&I!) (ALUMINUM PEDESTAL) EA 8 8 8
659-118 SIGNAL HEAD AUXIL. (F&Il) (BACKPLATES, 5-SECT) EA 4 4 4
663-74-15 VEHICLE DETECTOR ASSEMBLIES (F&l) (VIDEO) EA 4 4 4
665-13 PEDESTRIAN DETECTOR (F&l) (WITH SIGN ONLY ) EA 8 8 8
670-5-110 TRAFFIC CONTROLLER ASSEMBLY (F&I) (NEMA) AS / / /
(NO PREEMPT ION )
685-106 UNINTERRUPT |IBLE POWER SOURCE (UPS) EA / / /
690-10 REMOVE S IGNAL HEAD ASSEMBLY EA 8 8 8
690-33-/ REMOVE POLE (DEEP) (DIRECT BURIAL) LF 40 40 40
690-50 REMOVE CONTROLLER ASSEMBLY EA / / /
690-60 REMOVE VEHICLE DETECTOR ASSEMBLY EA /10 /10 10
690-80 REMOVE SPAN WIRE ASSEMBLY EA / / /
690-90 REMOVE CONDUIT & CABLING Pl / / /
690-/00 REMOVE MISCELLANEOUS SIGNAL EQUIPMENT Pl / / /
699-/-/ INTERNALLY ILLUMINATED SIGN (F&I/)(EDGE LIT LED)| EA 4 4 4
700-48-60 SIGN PANEL (REMOVE) EA 3 3 3
711-11-121 THERMOPLAST IC PAVEMENT MARKINGS (6" WHITE) LF 72 72 72
711-11-123 THERMOPLAST IC PAVEMENT MNARKINGS (12" WHITE) LF 465 465 465
711-17 REMOVE THERMOPLAST IC PAVEMENT MARKINGS SF 525 525 525
783-1-121 ITS FIBER OPTIC CABLE (F&l) LF 65 65 65
783-2-31 ITS FIBER OPTIC (INSTALL) (SPLICE) EA 4 4 4
784-1-1 ITS FIELD ETHERNET SWITCH EA / / /
DESIGNED PROJECT NO:
m nd I 00193-008-05
F s DRAWN
MANATEE COUNTY CORTEZ ROAD WEST AND @ TBE e TABULATION OF QUANTITIES e
43 RD STRE ET WEST 12481 Telecom Drive, Tampa, Florida 33637 SHEET NO:
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GENERAL NOTES

/s THE CONTRACTOR SHALL CONTACT THE ENGINEER, IN
CONJUNCTION WITH THE MANATEE COUNTY PROJECT MANAGEMENT
DIVISION BEFORE STARTING WORK. COUNTY STANDARD UPDATES
OR OTHER INFORMATION SHALL BE OBTAINED.

2. ONE WEEK PRIOR TO THE BEGINNING OF THE TRAFFIC SIGNAL
INSTALLATION, LOOP CUTTING, OR TURN ON OF A NEW SIGNAL, THE
CONTRACTOR SHALL NQTIFY:

PUBLIC WORKS DEPARTMENT

MANATEE COUNTY PROJECT MANAGEMENT DIVISION
1026 26TH AVENUE EAST

BRADENTON, FLORIDA 34208

PHONE: 94/-708-7510

PUBLIC WORKS DEFPARTMENT

MANATEE COUNTY TRAFFIC ENGINEERING DIVISION
2I0l 47TH TERRACE EAST

BRADENTON, FLORIDA 34203

PHONE: 94/-749-3502

3. THE CONTRACTOR SHALL COORDINATE WITH MANATEE COUNTY'S TRAFFIC
ENGINEERING DIVISION (94/-749-3502), AT LEAST TWO WEEKS,
BEFORE ANY CABINET MODIFICATIONS ARE TO BE PERFORMED. MANATEE
COUNTY ENGINEERING DIVISION PERSONNEL WILL REVIEW, ASSIST AND
PROVIDE TECHNICAL SUPPORT RELEVANT TO ANY FIELD MODIFICATIONS
THAT ARE NECESSARY. THE CONTRACTOR MAY OPTION OUT OF THIS
PROPOSITION, IF THEY FEEL ASSISTANCE AND OVERSIGHT ARE NOT
NECESSARY.

4. THE PRIME CONTRACTOR SHALL BE RESPONSIBLE FOR THE SIGNAL
MAINTENANCE, TIMING AND OFERATION OF ALL SIGNALS AND SIGNAGE
FROM THE COMMENCEMENT OF WORK TO FINAL ACCEPTANCE OF THE
PROJECT (l.E. EXISTING LOOPS CUT AND TEMPORARY DETECTION REQUIRED,
SYSTEM COMMUNICATION TERMINATED, LANE OR FAVEMENT MODIFICATIONS,
PEDESTRIAN MODIFICATIONS). MANATEE COUNTY WILL ASSIST IN PROVIDING
EXISTING SYSTEM TIMING WHEN POSSIBLE.

5. THE CONTRACTOR SHALL HAVE [.M.S.A. CERTIFIED LEVEL |l PERSONNEL
(ELECTRONICS OR ELECTRICAL TECHNICIAN} ON THE JOB SITE AT ALL
TIMES WHILE WORK IS BEING PERFORMED. ALL SIGNAL INSTALLATION
TECHNICIANS SHALL HAVE A MINIMUM OF [.M.S.A. LEVEL |/

CERTIFICATION. CERTIFICATIONS OF ALL TECHNICIANS SHALL BE
PROVIDED TO THE ENGINEER, IN CONJUNCTION WITH THE COUNTY PRIOR TO
BEGINNING WORK. THE CONTRACTOR SHALL MAINTAIN ADEQUATE REFPAIR
INVENTORY, EQUIPMENT AND NEARBY PERSONNEL TO RESFOND AND CORRECT
TRAFFIC SIGNAL MALFUNCTIONS AND MOT RELATED PHASING AND TIMING
ISSUES FOR THE DURATION OF THE PROJECT.

THE SIGNAL CONTRACTOR SHALL BE AVAILABLE TO RESPOND TO

TROUBLE CALLS WITHIN A MINIMUM OF TWO HOURS, TWENTY-FOUR HOURS

A DAY, SEVEN DAYS A WEEK FOR THE DURATION OF THE PROJECT.

THE PRIME CONTRACTOR SHALL PROVIDE CONTACT NUMBERS OF THE

SIGNAL CONTRACTOR TO THE ENGINEER, IN CONJUNCTION WITH

THE MANATEE COUNTY TRAFFIC ENGINEERING DIVISION AT COMMENCEMENT

OF THE PROJECT. FURTHERMORE, WITHIN TWO HOURS OF NOTIFICATION

OR DOCUMENTED ATTEMPTED NOTIFICATIONS, THE SIGNAL CONTRACTOR

SHALL BE ON SITE MAKING NEEDED REFAIRS OR MODIFICATIONS. FAILURE

TO MEET THE TIME REQUIREMENTS SHALL GIVE THE ENGINEER, IN CONJUNCTION
WITH THE COUNTY, AT ITS DISCRETION, THE RIGHT TO REQUEST ASSISTANCE
FROM THE MANATEE COUNTY SHERIFF'S DEPARTMENT TO CONTROL TRAFFIC
FOR THE PERIOD OF TIME UNTIL THE CONTRACTOR RESPONDS AND MAKES
THE NEEDED REPAIRS. THE COST FOR THE MANATEE COUNTY SHERIFF'S
OFFICE SHALL BE THE CONTRACTOR'S RESPONSIBILITY.

6. PRIOR TO ORDERING MATERIALS, THE SIGNAL CONTRACTOR SHALL
CONTACT THE ENGINEER, IN CONJUNCTION WITH THE MANATEE COUNTY
TRAFFIC OPERATIONS DIVISION THROUGH THE PROJECT
MANAGEMENT DIVISION AND VERIFY CURRENT COLOR CODES TO BE
USED FOR SIGNAL AND INTERCONNECT CABLE.

7.

10.

/8

2.

4.

15,

/6.

FIVE WORKING DAYS PRIOR TO THE FINAL INSPECTION THE CONTRACTOR
SHALL FURNISH THE ENGINEER, IN CONJUNCTION WITH THE COUNTY TWO
COMPLETE SETS OF AS-BUILT PLANS AND |.M.S.A. INSPECTION FORMS. ONE
COMPLETE SET SHALL ALSO BE FURNISHED TO THE PROJECT MANAGEMENT
DIVISION AND TRAFFIC ENGINEERING DIVISION. THE AS-BUILT PLANS SHALL
CLEARLY INDICATE THE LOCATION OF THE INSTALLED POLES, CONDUIT,
PULL BOXES, GROUND RODS, VIRTUAL LOOPS, ETC. MEG READINGS FOR
GROUND RODS SHALL ALSO BE INCLUDED.

UPON PASSING THE FINAL INSPECTION THE CONTRACTOR SHALL SEND A
WRITTEN REQUEST TO THE PROJECT MANAGEMENT DIVISION AND

THE TRAFFIC ENGINEERING DIVISION TG TRANSFER MAINTENANCE FROM
THE CONTRACTOR TO MANATEE COUNTY.  MANATEE COUNTY WILL
RESPOND WITHIN 5 WORKING DAYS TO ESTABLISH A TIME TABLE FOR
THE TRANSFER OF MAINTENANCE RESFPONSIBILITY.

THE LOCATION OF UTILITIES SHOWN ON THE FLANS ARE BASED ON LIMITED
INVESTIGATION TECHNIQUES AND SHOULD BE CONSIDERED APPROXIMATE

THE LOCATION OF UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE
ONLY. THE EXACT LOCATIONS SHALL BE DETERMINED BY THE
CONTRACTOR, VIA SUNSHINE STATE ONE CALL OF FLORIDA, INC., IN
COORDINATION WITH UNDERGROUND AND OVERHEAD UTILITY OWNERS.

A MINIMUM OF 2 FULL BUSINESS DAYS PRIOR TO DIGGING IS REQUIRED.
THE CONTRACTOR SHALL ALSO CONTACT MANATEE COUNTY FOR COUNTY
OWNED UTILITIES.

THE CONTRACTOR SHALL NOTIFY THE APFROPRIATE UTILITY COMFPANIES
AT LEAST 72 HOURS IN ADVANCE OF FPOLE SETTING OPERATIONS WHERE
CONFLICT WITH OVERHEAD ELECTRICAL CONDUCTORS IS EXPECTED AND
IN ALL CASES WHERE JOINT USE POLES ARE CALLED FOR.

EXISTING UTILITIES ARE TO REMAIN IN PLACE UNLESS OTHERWISE NOTED.

THE CONTRACTOR SHALL HAND DIG THE FIRST 60 INCHES (5 FEET) OF THE
HOLE FOR THE POLE FOUNDATION OR CONDUIT RUN WHERE UTILITIES ARE IN
CLOSE PROXIMITY.

THE CONTRACTOR IS TO DE-WATER THE FPOLE FOUNDATION EXCAVATION
IF THE ELEVATION OF WATER IS HIGHER THAN THE ELEVATION OF THE
FOUNDATION BASE.

#/4 XHHW PULL WIRE SHALL BE INSTALLED IN ALL CONDUITS.

AT LEAST 2 FEET OF PULL WIRE SHALL BE ACCESSIBLE AT EACH
CONDUIT TERMINATION AND SECURED IN THE PULL BOX OR PLACE OF
TERMINAT ION.

UNLESS OTHERWISE NOTED ALL REMOVED EQUIPMENT EXCEPT CONCRETE
POLES SHALL BE TURNED OVER TO MANATEE COUNTY AND DELIVERED TO
THE TRAFFIC OPERATIONS DIVISION, LOCATED AT 2404 I2TH STREET

COURT EAST, BRADENTON, FLORIDA 34208, AS DIRECTED BY THE COUNTY
PROJECT MANAGER. CONCRETE POLES SHALL BE DISPOSED OF Br THE SIGNAL
CONTRACTOR IN AREAS PROVIDED Br THE CONTRACTOR.

THE CONTRACTOR SHALL CONTACT THE LOCAL POWER COMPANY FOR ITS
ASSISTANCE IN PERFORMING ALL NECESSARY WORK UNDER POWER LINES

AT SIGNAL POLES, SUCH AS THE INSTALLATION AND/OR REMOVAL OF SIGNAL
CABLE, FIBERGLASS INSULATORS AND SIGNAL POLES.

THE CONTRACTOR SHALL CONTACT MANATEE COUNTY FOR THE ASSIGNMENT OF
THE PHYSICAL ADDRESS ONCE THE SERVICE DROP LOCATION HAS BEEN
ESTABLISHED.

ALL COSTS FOR GROUNDING SHALL BE INCLUDED IN THE COST OF THE ITEM
BEING GROUNDED. ALL GROUND ROD ASSEMBLIES FOR POLES, SERVICES,
CABINETS, AND OTHER RELATED EQUIPMENT SHALL BE BONDED TOGETHER

TO FORM AN INTEGRATED GROUNDING SYSTEM USING #& AWG THHN COPPER

WIRE. THE UPPER END OF ALL GROUND RODS SHALL BE 6 INCHES BELOW GROUND
ELEVATION. GROUND ROD LOCATIONS SHALL BE MARKED WITH PERMANENT MARKER
SUCH AS AN EPOXIED STICKER LOCATED ON THE NEAREST CURB, ALSO ACCURATE
GROUNDING ARRAY AND GROUND ROD LOCATIONS ON SIGNAL AS—-BUILT DRAWINGS
gllz’ééL C%IEPIEZOV/DED. GROUNDING CONDUCTOR MUST BE #6 OR LARGER THHN

/8.

9.

20.

22.

23.

24.

25.

26.

N

28.

29.

30.

3.

GROUND ROD TO CONDUCTOR CONNECTING DEVICES SHALL BE NON-CORROSIVE
SPLIT BOLTS, CLAMPS, PRESSURE CONNECTORS, OR OTHER APPROVED MEANS TO
ENSURE A POSITIVE CONNECTION.

GROUND RESISTANCE TESTER, OR OTHER APFROVED MEANS

WILL BE USED TO ACQUIRE THE GROUND ROD RESISTANCE. A MEMBER
OF THE TRAFFIC OFERATIONS DIVISION STAFF SHALL BE PRESENT
DURING THE TEST.

ELEVATION OF THE TOP OF THE MAST ARM FOUNDATION SHALL BE
SIX INCHES ABOVE EXISTING GRADE. IF LOCATED DIRECTLY BACK OF
SIDEWALK, THE FOUNDATION ELEVATION SHALL MATCH SIDEWALK GRADE.

IT SHOULD BE NOTED THAT NO TEST BORINGS WERE MADE WHERE
CONDUIT RUNS ARE TO BE INSTALLED Br JACKING OR BORING.

CONTRACTOR SHALL SUPPLY ALL MATERIAL SUBMITTALS TO THE ENGINEER,
IN CONJUNCTION WITH MANATEE COUNTY PROJECT MANAGEMENT DIVISION
PRIOR TO CONSTRUCTION FOR APPROVAL.

THE TYPE OF EQUIPMENT USED IN THE INSTALLATION OF MAST ARMS/
FOUNDATIONS, OVERHEAD CANTILEVER SIGNS/ FOUNDATIONS, AND THE
MOVEMENT/INSTALLATION OF STRAIN FPOLES SHALL MEET THE FOLLOWING
REQUIREMENTS: 1) OVERHEAD LINES SHALL STAY IN PLACE BOTH
VERTICALLY AND HORIZONTALLY ANDs 2) CONTRACTOR SHALL MEET ALL
APPLICABLE OSHA REQUIREMENTS (20 FOOT MINIMUM DISTANCE MAINTAINED
BETWEEN THE EQUIPMENT AND THE ELECTRICAL OVERHEAD FACILITY).
ANY COST ASSOCIATED WITH THE TYPE OF EQUIPMENT REQUIRED FOR
THIS INSTALLATION IS INCLUDED IN THE RELATED PAY ITEMS.

EXISTING SIGNALIZATION SHALL REMAIN IN PLACE TO THE EXTENT POSSIBLE,
INCLUDING VEHICLE ACTUATION AND PEDESTRIAN SIGNAL OPERATION, AND SHALL
BE USED FOR MAINTENANCE OF TRAFFIC AS REQUIRED.

THE CONTRACTOR SHALL COORDINATE WITH MANATEE COUNTY TRAFFIC ENGINEERING
DIVISION ABOUT THE ON GOING MANATEE ATMS PROJECT THAT INCLUDES THIS
INTERSECTION FRIOR TQ START OF CONSTRUCTION AND ORDERING MATERIAL.

THE CONTRACTOR SHALL FIELD VERIFY ALL CRITICAL ELEVATIONS PRIOR TO
ORDERING MAST ARMS.

ALL LONG VIDEO DETECTOR LOOPS SHALL BE 6' X 40's PLACED 2' IN
FRONT OF THE STOP BAR. THE ADVANCE LOOPS ARE 6' X &'
PLACED 25' UPSTREAM OF THE STOP BAR.

WHEN A CONTRACTOR IS WORKING ON A SIGNAL IN AN INTERSECTION (INSTALLING
CONDUIT IN THE STREET, REMOVING EXISTING SIGNAL EQUIPMENT, INSTALLING
SIGNAL EQUIPMENT, LOOPS, HOMERUNS OR TURNING ON OF NEW SIGNAL WHERE
A LANE IS CLOSED, THE ENGINEER MAY REQUIRE AN OFF DUTY LAW
ENFORCEMENT OFFICER TO DIRECT TRAFFIC. THE HOURLY RATE OF PAY FOR
AN OFF DUTY LAW ENFORCEMENT OFFICER CAN BE OBTAINED FROM THE LOCAL
LAW ENFORCEMENT OFFICE. THE COST OF THE OFFICER SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR.

MINIMUM FIBER OPTIC PULL BOX SIZE SHALL BE 2 FT WIDE Br 3 FT LONG Br 3 FT
DEEP. THIS REQUIREMENT SHALL APPLY TO TWISTED PAIR COMMUNICATIONS
CABLES AS WELL AS FIBER OPTIC CABLE.

2 INCH PVC SCHEDULE 40 CONDUIT SHALL BE USED FOR UNDERGROUND COMMUNICATION
CONDUIT INSTALLATIONS. THE INSTALLATION AND TERMINATION OF THE CONDUIT
SHALL ADHERE TO INDEX 18202 AND INDEX 18204 OF THE 20I0 FDOT DESIGN
STANDARDS.

COAT ALL CONDUIT THREADS WITH AN ANTI-SEIZE LUBRICANT.

MANATEE COUNTY
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/s

PAY ITEM FOOTNOTES:

555-1-2z

CONDUIT INSTALLED WITH THE DIRECTIONAL BORE METHOD SHALL BE HFPDE
WITH A MINIMUM SIZE OF TWO INCHES UNLESS OTHERWISE NOTED IN THE PLANS.
COST FOR PULL WIRE IS INCLUDED UNDER THIS PAY ITEM.

A MINIMUM OF 3" IN DIAMETER CONDUIT FOR FIBER OPTIC INTERCONNECT CABLE
(COMMUNICATION) SHALL BE PROVIDED.

I8

659-10/ AND 659-1I182 4.

ALL SIGNAL HEADS SHALL HAVE ALUMINUM LOUVERED BACK

PLATES INSTALLED. BACK PLATES SHALL BE MANUFACTURED FOR THE
SIGNAL HEADS USED AND INSTALLED AS PER MANUFACTURER'S
RECOMMENDATIONS. THE BACK PLATE SHALL HAVE A 2 INCH YELLOW
REFLECTORIZED (TYPE Il REFLECTIVITY) OUTER EDGE BORDER UNLESS

SPECIFIED OTHERWISE IN THE PLANS.
5.

659-1073

685-106
INCLUDE AN UNINTERRUPTED POWER SUPPLY UNIT (UPS) WITH AN 8 HOUR RUN TIME
AT 450 WATTS. ATTACH UPS UNIT TO THE OUTSIDE OF THE CONTROLLER CABINET.
INSTALL UPS UNIT IN ACCORDANCE WITH THE MANUFACTURER'S SPECIFICATIONS. UPS
EQUIPMENT SHALL BE COMPATIBLE WITH MAINTAINING AGENCY EXISTING SYSTEM AND
SHALL INCLUDE ETHERNET CONNECTION AND SNMP V3 SUPPORT.

690-33-/s
COST OF REPLACING ANY DAMAGED SIDEWALK DUE TO POLE REMOVAL SHALL BE

NO.

2. 630-I1-12, 630—-I-I32
ALL C;ONDU/T RUNS SHOWN ON THE PLANS ARE SCHEMATIC AND USE BREAKAWAY ALUMINUM SQUARE BASE ASSEMBLIES WITH ALUMINUM DOORS INCLUDED UNDER THIS PAY ITEM.
FIELD ADJUSTMENTS MAY BE NECESSARY. WITH THE EXCEPTION OF ELECTRICAL FOR PEDESTRIAN PEDESTALS. INSIDE DIAMETER OF PEDESTALS SHALL
POWER SERVICE DUCTS, JACK AND BORE SLEEVES, AND DIRECTIONAL BORE BE FOUR INCHES (4). /6. 690-1002
CONDUITS, ALL UNDERGROUND AND UNDER PAVEMENT CONDUITS SHALL BE USE LOCKING COLLARS WHEN MOUNTING PEDESTRIAN SIGNAL HEADS TO THIS PAY ITEM INCLUDES THE COST OF REMOVING EXISTING PULL BOXES.
SCHEDULE 40 PVC WITH A MINIMUM SIZE OF TWO INCHES UNLESS OTHERWISE PEDESTRIAN PEDESTALS. USE LOCKING COLLARS WHEN MOUNTING ALUMINUM
SPECIFIED IN THE PLANS. COST FOR PULL WIRE IS INCLUDED UNDER THIS PAY ITEM. PEDESTRIAN POLES TO PEDESTRIAN PEDESTAL BASES. 7. 699—/42/2' INTERNALLY ILLUMINATED STREET NAME SIGNS SHALL BE EDGE LIT
THREE SEPARATE UNDERGROUND CONDUIT RUNS LOCATED 120 DEGREES APART ARE 2. 665-I3¢ LTEI% zgﬁsAggAfLH%L-é 55w éllg’___ZE[[Jj S/I,;IGT/;’ES [DE%T ZA/Z/Z/;%EDTZEODUCT LIST.
REQUIRED FOR ALL STRAIN POLES AND MAST ARMS. THE CONDUITS ARE FOR HIGH SHALL INCLUDE ADDITIONAL COST OF LABOR AND MATERIALS REQUIRED ~ o
VOLTAGE, LOW VOLTAGE AND GROUND. THERE SHALL BE A MINIMUM OF TWO RUNS OF FOR INSTALLATION OF PEDESTRIAN SIGNAL SIGN RIO-3E. THIS g/GN INSTALLATION OF THE PHOTOCELL ON THE SERVICE POLE SHALL BE PAID FOR
TWO INCH CONDUIT BETWEEN THE LAST LOW VOLTAGE PULL BOX LOCATED NEAR THE SHALL BE MOUNTED ABOVE EACH PEDESTRIAN DETECTOR. ALL UNDER 639-1-22.
CONTROLLER CABINET AND THE CONTROLLER CABINET ITSELF. PEDESTRIAN PUSH BUTTONS SHALL BE A.D.A COMPLIANT. STREET NAMES
0 TH T TREET ON T TS.
USE A MINIMUM OF 3" DIAMETER CONDUIT FOR FIBER OPTIC INTERCONNECT SHALL BE IN ACCORDANCE WITH THE STREET NAMES ON THE PLAN SHEETS
CABLE. /3. 670-5-/0s
3. 632-7-Is THE SIGNAL CONTROLLER ASSEMBLY SHALL BE NEMA TS2 TYPE | AND FULLY
VERIFY THE COLOR CODE OF SIGNAL CABLE WITH THE MAINTAINING AGENCY PRIOR TO COMPATIBLE WITH THE MANATEE COUNTY'S ATMS SYSTEM (NAZTEC'S ATMS.NOW).
WIRING INTERSECTION. USE A MINIMUM OF 7 CONDUCTOR SIGNAL CABLE FOR SIGNAL ALL SIGNAL CONTROLLER CABINETS SHALL BE FDOT APPROVED. THE CABINETS
HEADS AND PEDESTRIAN HEADS. SHALL BE FULLY EQUIPPED WITH ALL THE NECESSARY SYSTEM COMPONENTS
TO INTEGRATE INTO MANATEE COUNTY'S ETHERNET BASED FIBER OPTIC
4 635/l NETWORK. CONTACT MAINTAINING AGENCY PRIOR TO ORDERING CONTROLLER
. s ASSEMBLY.
ALL PULL BOXES AND LIDS SHALL BE OF TRAFFIC BEARING, POLYMER CONCRETE
CONSTRUCTION EQUAL TO QUAZITE OR ANOTHER EQUIVALENT FDOT THIS ITEM SHALL INCLUDE THE INSTALLATION OF CONCRETE BASES FOR
APPROVED MANUFACTURER. PULL BOXES SHALL BE PLACED BEHIND CURB AND THE CONTROLLER ASSEMBLY AND FOR MOUNTING OF AN EMERGENCY
GUTTER. WHERE THERE IS NO CURB AND GUTTER PULL BOXES SHALL BE GENERATOR CABINET. THE CONTROLLER ASSEMBLY FOUNDATION SHALL
PLACED A MINIMUM OF 7 FEET FROM THE EDGE OF THE FAVEMENT. THE TOP HAVE A MINIMUM OF (4) — 2" CONDUIT SPARES. TWO OF THE SPARES
OF THE LID SHALL READ "TRAFFIC SIGNAL" IN STAMPED RAISED LETTERS. SHALL BE TERMINATED IN THE NEAREST FIBER OPTIC PULL BOX AND
/ 7) ROQF _CAP T,
5. 639--22: CELTRALES i VR TRRRATOaa et Tofl Vb At plil ke AL BE
POWER SERVICE ASSEMBLY DOES NOT REQUIRE A METER BASE. THE EMERGENCY GENERATOR CABINET (EGC) BASE SHALL HAVE
AN ADDITIONAL BREAKER SHALL BE ADDED FOR THE POWER TO THE CCTV. DIMENSIONS OF 48" X 36" FOR CABINET MOUNTING WITH A FDOT
THE BREAKERS SHALL BE CLEARLY MARKED. STANDARD TECHNICIAN PAD OR STEPS. IT SHALL BE LOCATED ADJACENT
TO THE CONTROLLER BASE WITH (2) — 2" CONDUITS AND (I} — I-I1/4"
USE ALUMINUM RIGID ABOVE GROUND CONDUIT FOR ELECTRICAL POWER SERVICE. CONDUITS INSTALLED DIRECTLY TO THE CONTROLLER BASE. MANATEE
COUNTY WILL FURNISH THE GENERATOR CABINET TO THE CONTRACTOR.
6. 639-2-Is THE HEIGHT OF THE MOUNTING BASE FOR THE SIGNAL CONTROLLER
USE A BONDING WIRE FROM ELECTRICAL SERVICE POINT TO CONTROLLER. CABINET SHALL BE EQUAL TO OR GREATER THAN THE ELEVATION OF
THE PAYMENT OF THIS ITEM SHALL BE BASED ON THE LINEAR FOOT OF THE CENTER CROWN OF THE ROADWAY.
A SINGLE CONDUCTOR.
THE CONTRACTOR SHALL COORDINATE WITH MANATEE COUNTY TO PICK
7. 649-31-202 & 649-3/-203¢ UP AND INSTALL THE GENERATOR CABINET ON THE NEW FOUNDATION.
T ONTRACT: ONTACT T ALL COSTS OF LABOR, CONCRETE AND OTHER MATERIALS FOR THE
TZE”? XSSQ%A%ES"Z\’,‘L#E%%R%NG fﬁ ﬁ,"gg‘gﬁ’,‘;’fﬁmﬁ’,ﬁm’g;"’* CONTROLLER ASSEMBLY AND EGC BASES, TECHNICIAN PADS, STEPS AS
POWER LINES AT SIGNAL POLE(S), SUCH AS THE INSTALLATION OF MAST %%gg’s ”;WQH /@IS/TTA}ELA?ATT/-;ZN ngrggfwf’\ﬂygz CEﬁ\Bs/gEngff BE AT
T . .
ARM FOUNDATIONS OR POLES LEAST 2' HIGH OR THE SAME ELEVATION AS THE CROWN OF THE
T T T, T 0X. ROADWAY, WHICHEVER IS GREATER. THE MAXIMUM DISTANCE FROM
TZE g%%lr,oﬁ’@# 7%_:— Cf-‘;;f’ %3.— ”;HEHﬁAﬁ?AﬁE; Big,é—%sf S);-IALL BE THE TECHNICIAN PAD OR STEP TO THE FOUNDATION TOP IS 4'. THE
SIX INCHES ABOVE EXISTING GRADE. CABINET DOORS SHALL OPEN TOWARDS OR PARALLEL TO THE RIGHT-OF -
IF LOCATED DIRECTLY BEHIND SIDEWALK, AT SIDEWALK GRADE. WAY LINE AND AWAY FROM TRAFFIC.
USE THREE 2" AND ONE 3/4" CONDUITS STUBBED OUT THROUGH THE MAST Z’SEA'E,{,”SGE?,@%,@“"W?SE"Q'Z Am’"’ﬁ o 4” CEZE ?ﬁ”g{%’#’c—f’; %’?/{INET 7/:/,E THE
0 DATION AND TEMPORARILY SEAL.
ARM FOLE FOUN ALUMINUM CABINET, EXCEPT AT THE TERMINATION POINT.
8.  650-5/-3/l & 650-5/—5/ls THE CABINET FIELD WIRING, INCLUDING SIGNAL HEAD WIRING AND CONDUIT LEGEND
USE SIGNAL HEAD SUPPORTING TUBE THAT IS CAPABLE OF ADJUSTING LEAD-INS (CABLES, NEUTRALS AND SPARES) SHALL BE IDENTIFIED FOR LONDUIT LEGEND
VERTICALLY A MINIMUM OF 1.5 FEET. DIRECTION AND/OR PHASE WITH CLEARLY MARKED WEATHERPROOF LV = SIGNAL LOW VOLTAGE CONDUIT (INCLUDES VID CABLE)
TAGS. THE PROPOSED TAGGING SYSTEM SHALL BE IN ACCORDANCE WITH HY = SIGNAL HIGH VOLTAGE CONDUIT
THE EXTERNAL COLOR OF SIGNAL HOUSING SHALL BE BLACK. ALL THE F.D.0.T.'S STANDARD SPECIFICATIONS. WHERE APPLICABLE, ALL SP = SPARE CONDUIT
TRAFFIC SIGNAL HEAD INDICATIONS SHALL BE 12 INCH LED. ALL SIGNAL g%&%im?ﬁlss%ﬁs M‘?_'-'L;I TLA%%!Z_ ;%D/N/l;l/glf\\ggu ATLHEA %RL;%%%VDOF
HEADS SHALL HAVE TUNNEL VISORS. 5 9 -
ONLY WHITE AND WHITE/BLACK CONDUCTORS WILL BE USED AS A
DO NOT USE PLASTIC GARBAGE BAGS AS A COVERING FOR CONCEALNG SIGNAL HEADS. NEUTRAL RETURN.
9. 653-/9/s ALL CONTROLLER DOOR DIAGRAMS SHALL REFLECT CURRENT DATA.
PEDESTRIAN SIGNAL HEADS TO BE 16" INTERNATIONAL SYMBOL, LED A MANUAL PUSH BUTTON CORD AND CABINET KEYS SHALL BE
COUNTDOWN  TYPE. FURNISHED FOR THE CONTROLLER CABINET.
DESIGNED PROJECT NO:
JTP 00193-008-05
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SPECIAL NOTES:

A. EACH POLE AND MAST ARM SHALL BE IDENTIFIED WITH A PERMANENT
ONE INCH (1) HIGH ENGRAVED OR IMPRESSED MARK WHICH BEARS THE
POLE IDENTIFICATION NUMBER SHOWN ON THE PLANS.

B. ANCHOR BOLT COVERS (ORNAMENTAL, NON—ORNAMENTAL, AND/OR PAINTED)
SHALL BE GALVANIZED STEEL OR CAST ALUMINUM AND SHALL BE SECURED
BY A MINIMUM OF TWO (2) THREADED FASTENERS. THE BOLT COVERS
SHALL BE OF SUFFICIENT SIZE SO THAT THERE IS NO GAP BETWEEN
ITSELF AND THE POLE SHAFT.

C. IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO FIELD VERIFY ALL
ELEVATIONS LISTED HEREIN.

D. INFORMATION BELOW IS FOR DESIGN PURPOSES ONLY. FIELD ADJUSTMENTS
MAY BE REQUIRED.

E. SEE APPROPRIATE PLAN SHEET FOR PROPOSED SIGNAL HEAD ALIGNMENTS
AND SIGN CONFIGURATION /LOCATION.

F.  BACKPLATES REQUIRED FOR ALL SIGNALS HEADS.

CRITICAL ROAD ELEVATION
HIGHEST POINT OF
ROADWAY _UNDER SIGNALS)

POLE FOUNDATION DETAIL

TOP OF FOUNDATION
ELEVATION,  **

WIRE SCREEN

ARM # 2— DOUBLE ARM POLE ORIENTATION
CAMERA TO BE MEASURED IN A COUNTER CLOCKWISE
DIRECTION FROM ARM 1.
CAMERA BRACKET SPECIAL INSTRUCTIONS
1 ARM# 1—-SINGLE ARM OR LONGER/>
D PED, PED. HANDHOLE ARM FOR DOUBLE ARM POLE
=< T NO. BUTTON SIGNALS LOCATION INTERNALLY ILLUMINATED SIGN "A” RIDGED MOUNTED ON MAST ARM
<C
= 5/8" X 24" SOLID STAINLESS = e A\
:0(8 || STEEL ROD S— St S S— S —— ] VIDEO DETECTION B A
= SWIVEL ADAPTOR —_— ] CAMERA | |
BASE CLAMP — T T T T
u = =] — | r
6 r [ ] ]\ MAST ARM 8 | e ] ] ——
|| CLAMP N (S U D 3 il
GUSSETED TUBE — 1T T T A\ Mot NG
— = *xx INTERNALLY ILLUMINATED SIGN ”E” SHALL BE MOUNTED (AQHCMHL)
TERMINAL COMPARTMENT (RN (U [ — p— |\ TOTAL ARM LENGTH FREE—SWINGING SIX (6”) INCHES BELOW ARM FACE PLATE. :
— TOP OF FOUNDATION ELEVATION
CAMERA MOUNTING DETAIL N
(CONTACT MAINTAINING AGENCY
FOR MOUNTING PREFERENCES.)
SIGNAL DATA SIGN DATA D‘g‘TDAENOCE
STRUCT,| POLE # * BACK | PED. TOTAL BETWEEN FROM
¢ SHEET LOCATION CRITICAL [FOUNDATION ToP 0F [°M'| SIGNAL DISTANCE FROM POLE | £ DISTANCE FROM POLE / HEIGHT AND WIDTH OF SIGN POLE
ID. ID. \0 By STA ROAD | OUT OF  [rounoaTioN *RM| PLATES | SIGNAL ARM | L | DUAL ARMS
NO. NO. ' ' EL. GROUND | ELEVATION | NO. YN | YN 1 2 3 4 5 6 7 8 LENGTH| " 90/270 AlHL W | B [H2 w2 | C |H3|W3 | D |H4 |W4 | E |H5| W5 | 1 2
- 1 -5 321+13.07 21.90° 0.5 2190 | A| V Y N | 240| 3| 34.0| 5 46 | 215 120 25| 8 29
- B| Vv Y N B ,
- 2 -5 321+22.47 2210’ 0.5 2215 | B | V Y N | 350 3|465|5 60 | 21.5 15025 | 8 40.5
= ~ Al v Y N - =
- 3 T-5 320+31.96 2240 | 0.5 2240 | A| V Y N | 220 3| 320|5 46 | 21,5 120 25| 8 27
= = B| v % N - -
- 4 T-5 320+07.91 2250 | 0.5 2318 | —| V Y N | 395 3| 51|5 60 | 21.5 - l155] 25| & 45.5
-] \ \ 05 | Al v [ vy [N - \
= = = = B| Vv % N - =
-] \ \ 0.5 | | v v | N - -]
- | [ - | Al v [ ¥y | N - |
= = - - B| v Y N - -
- ‘ ‘ ‘ 0.5 ‘ A Vv Y N B ‘
B| Vv Y N _

TBE

MAST ARM TABULATION

(DESIGN PLAN
CONFIGURATION)

UPIK'Y. SUWARNO




SPECIAL NOTES:

A. EACH POLE AND MAST ARM SHALL BE IDENTIFIED WITH A PERMANENT D. INFORMATION BELOW IS FOR DESIGN PURPOSES ONLY. FIELD ADJUSTMENTS CRITICAL ROAD ELEVATION
ONE INCH (1”) HIGH ENGRAVED OR IMPRESSED MARK WHICH BEARS THE MAY BE REQUIRED. WIGHEST POINT OF I0P OF FOUNDATION
POLE IDENTIFICATION NUMBER SHOWN ON THE PLANS. ROADWAY_UNDER SIGNALS) : WRE SCREEN
B. ANCHOR BOLT COVERS (ORNAMENTAL, NON—ORNAMENTAL, AND/OR PAINTED) E. SEE APPROPRIATE PLAN SHEET FOR PROPOSED SIGNAL HEAD ALIGNMENTS / J/ &
SHALL BE GALVANIZED STEEL OR CAST ALUMINUM AND SHALL BE SECURED AND SIGN CONFIGURATION /LOCATION.
BY A MINIMUM OF TWO (2) THREADED FASTENERS. THE BOLT COVERS \%
‘STHS’E& iiDOFTHSEUFPFO‘E‘EENSLAS‘FZTE SO THAT THERE IS NO GAP BETWEEN F. BACKPLATES REQUIRED FOR ALL SIGNALS HEADS.
' POLE FOUNDATION DETAIL
C. IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO FIELD VERIFY ALL
ELEVATIONS LISTED HEREIN.
ARM # 2- DOUBLE ARM POLE ORIENTATION
CAMERA TO BE MEASURED IN A COUNTER CLOCKWISE
AMERA BRACKET DIRECTION FROM ARM 1.
¢ ¢ SPECIAL INSTRUCTIONS
) ARM # 1-SINGLE ARM OR LONGER
D PED PED. HANDHOLE ARM FOR DOUBLE ARM POLE ———
% - NO. BUTION SIGNALS LOCATION INTERNALLY ILLUMINATED SIGN "A” RIDGED MOUNTED ON MAST ARM
= » ”
: 5/8” X 24" SOLID STAINLESS _— ] \ \
3 ] STEEL ROD el e e e VIDEO DETECTION B A
= SWIVEL ADAPTOR [ U [ CAMERA | |
BASE CLAMP — T T 1T T
= SN S | U p— i i
r [ MAST ARM SN (R U [ — j .
| 2 H1
—_— IR I I ‘ i  — i
= CLAMP | 2 T
S I I I N . L W H5 W5 ARM
GUSSETED TUBE I MOUNTING
+x INTERNALLY ILLUMINATED SIGN “E” SHALL BE MOUNTED (Agﬁ‘ﬁm>
TERMINAL COMPARTMENT [ | IS — — |\ TOTAL ARM LENGTH FREE—SWINGING SIX (6”) INCHES BELOW ARM FACE PLATE. o
e TOP OF FOUNDATION ELEVATION
CAMERA MOUNTING DETAIL W
(CONTACT MAINTAINING AGENCY
FOR MOUNTING PREFERENCES.)
VIDEO
SIGNAL DATA SIGN DATA DISTANCE
STRUCT.| POLE # H BACK | PED. TOTAL BETWEEN DISTANCE FROM POLE / HEIGHT AND WIDTH OF SIGN FROM
SHEET LOCATION CRITICAL [FOUNDATION  TOP OF [V SIGNAL DISTANCE FROM POLE wu | £ / POLE
ID. I By STA ROAD | OUT OF  [rounDATION ARM| g | PLATES | SIBNAL ARM | L | DUAL ARMS
NO. NO. ’ ) EL. GROUND | ELEVATION | NO. YN | YN 1 2 3 4 5 6 7 8 LENGTH| " 90/270 A|HI W | B |H2 w2 | C |H3 |W3 | D [H4 | W4 | E | HS | W5 | 1 2
- 1 -5 321+13.07 21.90° 0.5 2190 | A| V Y N 17.0| 3| 29.0| 3| 40.0| 4 46 | 21.5 10.0| 25| 8 45 | 3 |25 | 34
- B Vv Y N
- 2 -5 321422.47 2210’ 0.5 2215 | B v Y N 29.0| 3| 40.5| 3| 52.0| 4 60 | 21.5 15.0] 25| 8 59 | 3 |25 (465
- Al Vv Y N
- 3 -5 320+31.96 22.40° 0.5 2240 | A| V Y N 17.0| 3| 27.0] 3| 37.0| 4 46 | 215 9.0 25| 8 45 | 3 |25 | 32
- B Vv Y N
- 4 -5 320+07.91 22.50’ 0.5 2318 | —| Vv Y N 33.5| 3| 45.5| 3| 57.0| 4 60 | 21.5 155 25| 8 59 | 3 |25 51
- ] \ \ \ 0.5 [al v [ v [
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- L | 0.5 =] v | v [~
- | ] | - Al v | v [N
- B Vv Y N
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SPECIAL MAST ARM ASSEMBLIES DATA TABLE

NUMBER OF | STRUCTURE FIRST ARM FIRST ARM EXTENSION SECOND ARM SECOND ARM EXTENSION POLE

LOCATIONS NUMBER — "Facrt) | FB(in) | FC(in) | FD(in) | FE(ft) | FF(in) | FG(in) | FH(in) | SA(ft)| SB(in)| SC(in)] SD(in) | SE(#t) | SF(in) | SG(in) | SH(in)| UA(f)| UB(ft)] UC(in)] UD(in)| UE(in) JUF(deg) UG(ft)
2 ID. No.1 & 3| 363 | 706 |1214 | 025| 11.7| 114 | 13 |0375| 0© 0 0 0 0 0 0 0 215 zo0 | 13 16 0375 | o 0
2 ID. No.4 & 2|36 635 | 1.4 | 0375 26| 10.4| 14 |05 0 0 0 0 0 0 0 0 21.5| 20 | 16 19 0375 | 0 0

SPECIAL MAST ARM ASSEMBLIES DATA TABLE (CONT.)
STRUCTURE FIRST ARM CONNECTION (in) First Arm Camber Angle = 2 Degrees SECOND ARM CONNECTION (in) Second Arm Camber Angle = 2 Degrees
NUMBER — ypoits| HT FJ FK FL M FN FO FP FQ FR FS FT | #Bolts| HT SJ SK St SM SN | so sP sQ SR SS ST
ID. No.1 & 3 6 22 23 2 0.5 0.313 | 0.375 14 7 0.438 2 9 0.375 0 0 0 0 0 0 0 0 0 0 0 0 0
ID. No.4 & 2| 6 30 32 2.75 | 0.75 0.438| 0.375 19.5 1.25| 0.563] 2 125 10375 0 0 0 0 0 0 0 0 0 0 0 0 0
NOTES:
SPECIAL MAST ARM ASSEMBLIES DATA TABLE (CONT.) 1. Work with Index 17745.
2. Design Wind Speed = 130 mph
STRUCTURE POLE BASE CONNECTION (in) SHAFT AND REINF. LUMINAIRE AND LUMINAIRE CONNECTION 3 Contractor shall coordinate anchor bolt requirements
NUMBER : P : ; ; 7 with fabricator.
#Bolts | BA BB BC BD BE BF | DA(ft) | DB(ft)| RA RE | LA(ft) | LB(ft) | LC(in) | LD(in) LE LFE(ft) | LG(in) | LH(in) | LJ(in) | LK(in) |LL(deg) 4 Contractor shall identify Structures Numbers and submit
ID. No.1 & 3 6 28 |1.75 1.5 | 0.375| 0.313| 36 14 3.5 11 10 0 0 0 0 0 0 0 0 0 0 0 detailed shop drawings.
ID. No.2 & 4 6 35 1.75 2 0.375 |0.313 40 15 4 11 15 0 0 0 0 0 0 0 0 0 0 0

FOUNDATION NOTES:

7. Design based on Borings taken and
sealed by Martin E. Millburg, P.E. with

Professional Service Industries, Inc.

2 Assumptions and Values used in design:
Soil Type = Sand
Soil Layer Thickness = 20 ft.

Soil fFriction Angle = 30 deg.
Soil Weight = 42.6 pcf
Design Water Table is 0.0 ft. below surface.

- TABLE OF VARIABLES
Cardno FOR STANDARD MAST ARM

TBE | ASSEMBLIES (INDEX S-1700)

MIGUEL A. VILLEGAS
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l. THE CONTRACTOR SHALL REMOVE ALL THE EXISTING MARKINGS BEING REPLACED.
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TNME [ 4 o [/] e T STamows) SNMEE |8 oy T/ o T STATON(S)
PANEL BORDER none PANEL BORDER none
WOH  |g'-0* |WDH 0.5 WOH | g'-0* |WDH |o.5"
HEGHT  [2'-6" |[RADI | 3" HEGHT | 2'-6" |[RADI | 3"
LEGEND | white |COLOR | White 8'-0" | [EGDD  |whrte [COLR |white 8'-0" ,
C0LOR | Green ” I ” ” (0LR | 6reen " I ” »
BOLS)  [AGE | X | Y | W |/ s S 5 WS  MGE | X | Y | W | S S s
J ol 43rd St W |lw o - Cortez Rd W |= =
A 6" 5" 6" 5
oevl | 4400 4300 6EM (17" sevf | 4300 4200 |ie=v |17
57 5 57 5
SN NMBER CLEARMNCE COLUNN SZE NERME | | | NABER CLEARMNCE COLUNN SZE NVERME | | |
MABER OF POSTS Edge OF Lone LENGH BORDER 9" T 78" T 9" 1 NUMBER OF POSTS Edge OF Lone LENGH BORDER 7n T 82" T 7n 1
R—3" R=3"
TH=0.5" TH=0.5"
IN=1" IN=1"
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D

2)

3)

4)

5)

6)

/)

'FA'+ 'FE'— Splice (See Index 17743)

'FO' (See

Index 1/743)

'FA' (See Index 17743)

'SA'"+ 'SE'— Splice (See Index 17743)

'FE'(See Index 17743)

'SO' (See

T

Vented Mast Arm Cap

With (3) Stainless \

'SA" (See Index 17743)

f Mast Arm JHL

Mast Arm Splice (if necessary)
See Sheet 3 Of 5 (Single Arm)
Or Sheet 4 Of 5 (Double Arm)

'SE' (See Index 17743)
Pole Connection See

Sheet 3 Of 5 (Single Arm)
Or Sheet 4 Of 5 (Double Arm)

0.14 in/ft Taper, Typ.

Index 17743)

Face Of Arm Base Plate
At ¢ Arm

¢ Pole
/ Pole Cap (See Pole Top
Details Sheet 5 of 5)
\ ©f .
.S
i

Steel Set Screws = ~ '

)

| MAIN STREET Ol 1) 1

Aluminum Identification Tag Not To Exceed 2'" x 4". Secure To Pole By 0.125" Stainless SteelRivets Or Screws. Fabricators
To Provide Details For Approval. Identification Tag Located On Inside Of Pole Visible From Handhole, Or On Outside Of Pole
Tag To Be Stamped With The Following Information :

Inside Terminal Compartment.

MAST ARM ASSEMBLIES GENERAL NOTES

\ I 3311

Mast Arm

Extension

Special Design

Financial Project ID

Pole Base Diameter (in.)
Pole Wall Thickness (in.)
Arm Diameter at Pole (in.)
Arm Wall Thickness (in.)
Manufacturer's Name

Standard Design
Financial Project ID
Pole Type

Arm  Type
Manufacturer's Name
Certification No.

QPL No.

Signal Structure Materials shallbe as follows:

Poles & Mast Arms -

Steel Plates -> ASTM A36

Weld Metal -> E70XX

Bolts (except Anchor Bolts)-> ASTM A325 Type 1

Anchor Bolts -> ASTM F1554 Grade 55 ksi
Nuts for Anchor Bolts -> ASTM A563 Grade A Heavy Hex

Washers for Anchor Bolts -> ASTM F436 Type 1

Handhole Frame -> ASTM A709 Grade 36 ksior ASTM A36

Handhole Cover -> ASTM A101l Grade 50, 55, 60 or 65 ksi

Caps -> ASTM A101l Grade 50, 55, 60 or 65 ksior
ASTM B209

Nut Covers -> ASTM B26 (319-F)

Stainless Steel Screws -> AISI Type 316

Threaded Bars/Studs -> ASTM A36 or ASTM A307

Reinforcing Steel shallbe ASTM A615 Grade 60 ksi.

Concrete shallbe Class IV (Drilled Shaft) with a minimum 28-day compressive
strength of 4,000 psifor allenvironmental classifications.

All welding shall conform to American Welding Society Structural Welding Code (Steel)
ANSI/AWS Dl1.1 (current edition).

All steelitems shallbe galvanized as follows:
All Nuts, Bolts, Washers and

Threaded Bars/Studs —=> F2329

All other steelitems

(including Pole & Mast Arm) —=> ASTM Al123

Locate handhole 180° from arm on single arm poles or 180° from first arm of
double arm poles or see specialinstructions on Mast Arm Tabulation Sheet.

Except for Anchor Bolts, allbolt hole diameters shallbe equalto the bolt diameter
plus Ys", prior to galvanizing. Hole diameters for Anchor Bolts shallnot exceed
the bolt diameter plus 15"

ASTM AlO11 Grade 50, 55, 60 or 65 (less than 14" ) or
ASTM A572 Grade 50, 55, 60 or 65 (14" and over) or
ASTM A595 Grade A (55 ksiyield) or Grade B (60 ksiyield)

8) Sign Panels and Signals attached to the Mast Arm shallbe centered in elevation
on the arm. Sign Panels shallbe aluminum. Wire access holes shallnot exceed
145" in diameter.

9) Mast Arms and Poles shallbe tapered with the diameter changing at a rate of
0.14 inch per foot.

10) The Pole shallbe installed vertically. Camber shallbe accounted for in the
Mast Arm connection as detailed.

11) If a Mast Arm damping device is required by the Engineer, it shallbe installed
within eight feet of the Mast Arm tip.

12) Design according to FDOT Structures Manual (current edition). Alternate Designs
for SpecialMast Arm Assemblies are not allowed.

13) Provide "J","S" or "C"—Hook at top of pole for signal cable support.
14) First and Second Arm Camber Angle = 2°.

15) Details for the Ground Rod, Signal and Sign Locations, Signal Head
attachment, Sign Attachment, Pedestrian Head Attachment, and
Foundation Conduit are not shown for clarity.

16) One hundred percent of full-penetration groove welds and a random 25 percent
of partial penetration groove welds shall be inspected. Full-penetration groove
weld inspection shallbe performed by nondestructive methods of radiography or
ultrasonics.

17) Manufactuers seeking approval of a steelmast arm assembly for inclusion on the
Qualified Products List must submit a QPL Product Evaluation Application along
with design documentation and drawings showing the product meets all specified
requirements of this Index and Index 17743.

18) Verify CSL access tubes willnot interfere with anchor bolt installation before
excavating the shaft. When CSL access tube locations conflict with anchor
bolt locations, move the CSL access tube location +/— two inches along
the inner circumference of the reinforcing cage. Notify the Engineer before
excavating the shaft if the CSL access tube locations cannot be moved out
of conflict with anchor bolt locations.

Provide 15" Dia. Weep
Hole located At bottom

Of Arm, 1'=-0" From Arm
Base Plate.

Top of
Finished
Grade

Base Plate
Connection
and Handhole,

See Sheet 2 of 5

Driled Shaft —— |

Pole /

¢ Mast Arm

ELEVATION VIEW

—~
™M
N
a N
/b N'\
O x| D
) (O
S 2R
N SS
— O | x
N O | ©
N %) iS
£ NS
Q
Y S|
N >
Q x @
<
)
]i‘
H
1
S R

\ Bottom of

Plate

xx NOTE: Contractor shall verify

this Dimension prior to
fabrication of Pole.

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

TYPICAL ELEVATION AND NOTES

2010 FDOT Design Standards

MAST ARM ASSEMBLIES
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DB’

('DB'~'BA")/2 BA'

('DB'-

BAY /2 Center of

7" Min. — 8Y5" Max.

Drilled Shaft

]

A
DR

| —

11 ga. Terminal Compartment _
cover. Bolt to frame with \
4-14" stainless steel %/

screws.
Center of Handhole ]

4" Thick Terminal Compartment Frame
(Height 2'=0" Min. — 2'-6" Max.)

Align Bottom Of Terminal Compartment
1" Min. Below Bottom U0Of Handhole Frame.

4" Dia. Stainless Steel
Hex Head Screws, Typ.

Tack Welded
- Cover Clip, Typ.

4" x %" Handhole
Frame Made Continuous

Note:

Handhole Cover may be

5%//

—— 11 Gage

10"
103"

omitted when Terminal
Compartment is provided.

Handhole Cover

See Handhole Details

' o
Wire Screen

see Spec. 649-6 —

1'—6"

al

\J k!
I\ N
Al )
| '
|
I ] C
T

/ Drilled Shoft
H// Double Nuts (Typ)

Al

-¥

BF

=8
T b 1

BASE PLATE AND ANCHORAGE ELEVATION

(Reinforcement Not Shown)

DB’
r———

¢ Drilled Shaft

{4” Cover (Top)

5
f———

Top of Grade
or Sidewalk

‘ EQQ With A Full Penetration c\Y RZ i
= Y "
A Weld & Full Penetration s Hole, Typ.
Weld
RB' #'RA'Bars #5 Tie Bors HANDHOLE FRAME HANDHOLE COVER
Equally Spaced @1'-6" (w/Terminal Compartment Omitted)
CSL Tube (Typ.)
FOUNDATION PLAN , .
e Partial Penetration Weld
Pole Wall r1/4” 14" Stainless Steel
Pf ¢ Mast Arm 1, T /Hex Head Screws, Typ.
Anchor Bolt ) VTS
| d Handhole 4 -
‘ an an i Tack Welded Cover Clip Typ.
ol ]
YR PR Pole Wall
al Handhole Frame — ks /6—< Partial Penetration Weld
Center of Drilled Shaft, >/%” Terminal Compartment
Base Plate, and Pole x Terminal Compartment is ‘2" Frame x
optional. See Mast Arm . —1/"" Stainless Steel
Tabulation for locations. :‘"? / Hex Head Screws, Typ.
X X Wat £ all spli Y——11 gage Waterproof Terminal
or USC; 692222? W/G'thsiéire:/ﬂa/ Tack Welded '\\&'\\ Compartment Cover
'BC' Anchor Bolts Edge of Cover Clip Typ. 0 \\ .
Equally Spaced Base Plate compartment. ’U |- 11 Gage Handhole Cover (Optional)

SECTION C-C
Alternate Detail

(8 Anchor Bolts)

SECTION E-E

(Thru Handhole & Terminal Compartment)

BD

T

NOTE: See Index No. 17743 and

the plans for actual quantity

of bolts.

¢ Mast Arm 1,

Anchor Bolt
and Handhole

¢ 'BC'Dia. Anchor Bolt
Threaded 8" Min. Top
And Bottom

Double Nuts, Top Nut May
Be V5 Height 'Jam'Nut.
Provide Individual Nut Cover

2 'BC’

|
#5 Tie Bars 1
6 sp.@ 4" ‘
T |
\ .
I q
‘ Q
#5 Tie Bars 55 #RA ] i
P ars
@(Ai/ 76) Equally \ \\\
ax. Spaced ‘
\
\
= 6" Cover
(Typ.)
SECTION A-A

Center of Drilled Shaft,
Base Plate, and Pole

'BC' Anchor Bolts
Equally Spaced

Edge of
Base Plate

SECTION C-C
(6 Anchor Bolts)

(Not Shown) For Each Bolt.

BB

4" Plate Washer

(1) Bolt
Diameter
(Max)

Drilled Shaft /

‘ I} 1 \
v \r

SECTION D-D

BE
Leveling Nut

TYPICAL FOUNDATION AND BASE PLATE DETAILS

2010 FDOT Design Standards re2st | sheet No.
07/01/09] 2of5
MAST ARM ASSEMBLIES Index No.
17745




¢ 'FP'Dia. Connection Bolt

¢ Mast Arm ?

¢ 'FP'Dia. Connection Bolt

¢ Pole Connection Plate

Center of Pole

7___t3 o / .
Al T #i
1 f
N n T. i
Ol e[ ik Wall Thickness __
S .0 = ! : /FD/, /FH/, UE!
S o [
\N.‘S S ST = N Z
DEE: :
Typ.
See Detail 'J'

SECTION F-F

'FA'+'FE'-Splice

I\

_—

Face of Arm Base Flate
at ¢ Arm

¢ of Pole

\

N

/@ Pole Connection Plate

L

G

First Arm = E F '
Camber =l -y )
Angle ¢ Mast Arm-1_ [T REE !
' ___g\\ 1/ ! l
I ) T :
N ) Q
_______ L LY | -
SE% N
g I
: \ ! Q<
See Detail 'T' H X | Rl NS
: \ : =[O
. N—— ! Q ©
G \ S|s
o
N~
A
ELEVATION
(Single Arm Connection)
NOTE:

'FB', 'FF', 'UC" =

Tip Diameters

or Pole

‘FC', 'FG', 'UD'— Base Diameters
measured flat to flat.

Center of Arm

Break Radius Typical

Inside Radius
meas. center
to flat.

0.6 x Wall Thickness

SECTION H-H

Fl

Min. Break Radius
= 0.25 x (Inside
Radius)

Typ. (see Note)

The 'Slip Joint'splice shallbe a tight fit
with no change in the Mast Arm slope
due to the splice.

\

A

%" Dia. Threaded Bar/Stud \Sp//'ce =

with Self Locking Nut

(nominal)

210"

¢ Mast Arm

,,,,,,
[N NS O U | S

Arm Splice Detail

NOTE: Longitudinal seam welds within six inches of

circumferential welds shallbe complete penetration
welds. Longitudinal seam welds at telescopic field
splices shallbe complete penetration welds £

for the splice length plus six inches.
For tubes greater than 70" in circumference,
two longitudinal seam welds are allowed.

FJ

Six

min

HT!

K

Center of Mast Arm and
215" Dia. Wiring Hole

min

\ ¢ Pole

SECTION G-G

1. Details shown on this sheet are for 12 sided pole sections. However, sections with more than 12 sides
and round sections are permitted provided outside diameter and wall thickness are not reduced.

2. Mast Arm and Connection Plates shallbe match marked to ensure proper assembly.

'FP'dia. Connection Bolts
(may vary for Special Design)

Edge

Arm Base Plate

Typ. Top and
Bottom Plates

Equal to
Mast Arm
Wall Thickness
4" min.)

FT
Edge of Mast Arm

qual to

Mast Arm
Wall Thickness
5" min.)

Amin) ]

of Mast Arm

DETAIL

) &~
Arm Base Plate I
FK' |'FR'

DETAIL 'J'

III

7

Pole Connection Plate

¢ 'FP'Dia. Connection Bolt

Bottorn Conn. Plate
(Top Conn. Plate similar)

Edge of Top Plate

Side Conn. Plate

Provide Ultrasonic Testing
for Lamellar Tearing

in Connection Plate

when 'FR'exceeds 1"

¢ 'FP'Dia. Connection Bolt

T

Pole Connection Plate

TYPICAL SINGLE ARM CONNECTION DETAILS

2010 FDOT Design Standards re2st | sheet No.
07/01/05| 3 of5
Index No.
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X Adjust width of top and bottom

2Y5"  Dia. Wiring Hole
Offset to avoid Side
Connection Plates (Typ.)

'SB', 'SF' = Tip Diameters

The 'Slip Joint' splice shallbe a tight fit
with no change in the Mast Arm slope

Connection Plates to maintain
minimum clearance shown

1" min. Typ.

!

Center of Pole
¢ First

Mast Arm\ __________

Typ.
SN yp

¢-I--I|

—— 215" Dia. Wiring Hole

¢ Connection

Bolt 'SP’ 'SD', 'SH'

'SL' Plates (Typ.)

Wall Thickness —

'SC' 'SG' — Base Diameters
measured flat to flat

Center of Arm

Inside Radius
meas. center
to flat

Break Radius Typical
Min. Break Radius
= 0.25 x (Inside

due to the splice. A SA
__ Splice = 2'-0"
%” Dia. Threaded Bar/Stud = (thominal)
with Self Locking Nut ‘
¢ Mast Arm S | e N
N f,fLL,fiw,f,f, O
D )
SN | S |
SE \

Typ. (see Note)
0.6 x Wall Thickness

Arm Splice Detail

See Detail 'P' Ty,o.. r‘* )
See Detail'U' [ Full Penetration fadius) NOTE: Longitudinal seam welds within six inches of
\ L Weld (Typ.) circumferential welds shallbe complete penetration
NOTE: 'UF'"measured counter 2 ‘ ’ welds. Longitudinal seam welds at telescopic field
clockwise from First Arm ms \ “F\ / SECTION M-M splices shallbe complete penetration welds for Equal to
¢ Second T L the splice length plus six inches. Mast Arm
Mast Arm For tubes greater than 70" in circumference, Wall Thickness,
SECTION K-K two longitudinal seam welds are allowed. (%//?m-’)—.‘ ‘f
DETAIL ‘P’ —
<~ Edge of Mast Arm
Pole Connection Plate I
¢ 'SP'Dia. Connection Bolt (I
Bottom Conn. Plote —__ | “YHA----4----- ES
(Top Conn. Plate similar) &
Face of Arm Base 4 B plat
¢ Pole Plate at ¢ Arm & rm Base Plate
\ i Typ. Top and
SO 'SA'+'SE'-Splice, 'SR'| 'SK' W Bottom Plates
Six 'SP' Dia. Connection Bolts L Q R .
(may vary for Special Design) EQ% ¢ '5P'Dia. Connection Bolt DETAIL 'N'
N
‘ K L K ' ¢ Second Provide Ultrasonic Testing
_________ =1 ¥ 1 o Mast Arm for Lamellar Tearing in
' ) Connection Plate when 'SR’
_ ,:._ 0 - exceeds 1"
“"“-*~f———§_—::_-533 F T —le = Fo . ¢ 'SP'Dia. Connection Bolt
. %8} NES) Side Conn. Plate
! 2 NR -
= A ST OQ 5 Edge of Top Plate Pole Connection Plate
&l | < .
Center of Second Mast Arm N S Center of First N
Mast Arm —— X
See Detail 'N' %)

L i
ELEVATION

(Double Arm Connection)

NOTE:
1. Details shown on this sheet are for 12 sided pole sections. However, sections with more than 12 sides

and round sections are permitted provided outside diameter and wall thickness are not reduced.

2. Mast Arm and Connection Plates shallbe match marked to ensure proper assembly.

SECTION L-L

Equalto Mast Arm

Wall Thickness
4" min.)

Zx'SP!

Edge of Mast Arm

S0’
DETAIL

IUI

Arm Base Plate

TYPICAL DOUBLE ARM CONNECTION DETAILS

2010 FDOT Design Standards re2st | sheet No.
07/01/05| 4of5
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LB" (15'-0" max.)
LB'/2

LB'/2

¢ Luminaire
Connection

'LH' Luminaire

Typ. for @ >= 60°

R — = ) Base Plate Thickness Z -
Luminaire / P Partial Penetration 445" 0D x ]/4”' -
. . N 3/ o R .
Luminaire Arm 'LD' Wall Thickness Siope | ET e Weld Typ. for ¢ < 60 LV;:dThho/;eSFfrdan/jfe
'L C'Luminaire Base Diameter 0.14 I /?/'sg//?uﬂ I ¥ MC 10x33.6 Cont ¢ Pol
in/ft Taper to 2%" O.D. ] \\ J___center of rrole Pipe Handhole Frame
See Luminaire Connection 1 ¢ Mast Arm and \\’,,'i—/ ><
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Cortez Rd (SR 684 - 44™ Ave W) at 43" St W gk
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Executive Summary:

«  As part of an intersection improvement project on Cortez Rd (SR 684 — 44" Ave
W) and 43" St W, the northeast (NE) existing mast arm of TSMA 13M 126 will
be modified to accommodate a right turn lane from 43" St W northbound to
Cortez Rd W eastbound.

« The modified configuration of the existing mast arm includes the addition of a 5-
head signal while moving the existing street sign toward the upright. Plans are
available for the mast arm showing the existing signal and sign configuration that
is presently in place and a possible future configuration that the structure is to be
cable of supporting as well.

« The results of the analysis indicate that the existing mast arm structure is
sufficient for the modified loading for the additional 5-head signal. The existing
sign is required to be moved toward the upright in order for the new signal to be
installed. The is to be centered at 6’ from the upright.
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Cortez Rd (SR 684 - 44" Ave W) at 43" St W 23 County
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01) —

Introduction:

«  As part of an intersection improvement project on Cortez Rd (SR 684 — 44" Ave
W) and 43" St W, the northeast (NE) existing mast arm of TSMA 13M 126 will
be modified to accommodate a right turn lane from 43" St W northbound to
Cortez Rd W eastbound. The intent for the mast arm update is to provide a 5-
head signal to the existing mast arm for the turn lane addition. Refer to Photo 1
below for a view of the existing mast arm to be updated.

S— AN A N

Photo 1 - NE Mast Arm Elevation View

« The mast arm system at the intersection was designed in 2010 and constructed
around 2012 replacing a single span wire signal system. Design plans are
available and show that the NE corner mast arm is designated as Mast Arm No. 1.
The existing mast arm is a single arm structure supporting a 5-head signal, a 3-
head signal and a street sign.

« The design of the mast arms were based on the 2001 AASHTO Standard
Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic
Signals and for Manatee County with a 130 mph wind speed. As such, the
analysis will be provided using a Mathcad program that is based on the 2001
Specifications to evaluate the differences between the existing condition and the
proposed.

Page 1 of 9 06/21/2018



Cortez Rd (SR 684 - 44™ Ave W) at 43" St W gk
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Introduction (Cont’d):

« The intent of the analysis is to verify the change in the capacity of the mast arm
with minor modifications. Although additional loading is anticipated for the
existing configuration, a future configuration with heavier loading was provided
and included in the plan set. As such, the existing mast arm is to be evaluated
where the existing design configuration and the future configuration is compared
to the proposed configuration. Note that the analysis will follow the procedures
according to the FDOT Design Manual (FDM) in Section 261.7, Evaluating
Existing Sign, Signal, Lighting 261.7 and ITS Support Structures. The analysis
will provide a report on the Performance Rations (PRs), Demand/Capacity (D/C)
ratios and Combined Stress Ratios (CSRs) and the results from the comparison
between the existing and proposed conditions. The intent of the analysis is to
retain the structure unless it is considerably overstressed.

« This Traffic Signal Mast Arm (TSMA) is part of the FDOT inspection inventory.
The structure number is TSMA 13M126. The most recent inspection was
performed on 1027/2016. The FDOT program typically requires TSMAs to be
inspected every 5 years unless conditions warrant frequencies more often. The
number in the inspection report for the NE mast arm is No. 3. The report noted
only minor condition issues. The foundation was noted to have 2 of the 6 anchor
bolts loose and the arm and column elements show random areas of minor chips
and scrapes in the galvanizing with minor corrosion developing. These conditions
would not warrant a reduction in the capacity of the structure.
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Cortez Rd (SR 684 - 44™ Ave W) at 43" St W gk
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Mast Arm Evaluation — Existing Configuration:

The available plans for the existing mast arm at the NE corner (Pole ID No. 1)
provided data for the proposed configuration and for a future configuration. As
previously noted, the design was developed in 2010 based on the 2001 AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires,
and Traffic Signals. The mast arm is a single arm structure that looks to have
been designed as an E3-T2 (arm-column) standard mast arm design while
resulting with a few special mast arm element adjustments. The standard wind
speed for this arm-column configuration is for the 130 mph wind speed.

The plans indicate that a geotechnical boring was taken for the project and
parameters provided. The design for the mast arm is assumed to use the boring
data provided and not on standard geotechnical parameters.

E3-T2 Analysis Input Data

The existing mast arm configuration includes 2 signal heads and 1 sign. The
plans also show a possible future configuration of 3 signal heads and 2 signs.
Refer to the plans and to the following layout as described for the input into the
Mathcad program to establish the base stresses and the Performance Rations
(PRs), Capacity/Demand (C/D) ratios or Combined Stress Ratios (CSRs):

Existing Signals:
— 3 Head at 24’ from Upright
— 5 Head at 36’ from Upright
Existing Sign:
- 2.5 x 8 at 12’ from Upright; 20.00 SF

Future Signals:
— 3 Head at 17’ from Upright
— 3 Head at 29’ from Upright
— 4 Head at 40’ from Upright
Future Signs:
- 2.5’ x 8 at 10’ from Upright; 20.00 SF
- 3.0°x 2.5 at 45’ from Upright; 7.50 SF

The plans provide the following dimensions and some of the dimensions adjusted
from the standards (Refer to the Plans and 2010 Standards):

—  Critical Road Elevation =21.90°

- Top of Foundation Elevation = 21.90°
— Arm Mounting Height = 21.5’

- Back Plates=Y

Page 3 of 9 06/21/2018



Cortez Rd (SR 684 - 44™ Ave W) at 43" St W gk
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Mast Arm Evaluation — Existing Configuration (Cont’d):

« The plans provide the following dimensions and some of the dimensions adjusted
from the standards (Refer to the Plans and 2010 Standards) (Cont’d):

— First Arm data — standard dimensions are used.

- First Arm Extension data — standard dimensions are used except as noted:
> FH (in) = 0.375

— Pole data — standard dimensions are used except as noted:
> UA (ft)=21.5
> UB (ft) =21.5
> UC (in) = 13.0

- First Arm Connection data — std. dimensions are used except as noted:
> FJ (in) =23
> FM (in)=0.313
> FQ (in) = 0.438

— Pole Base Connection data — standard dimensions are used.
— Shaft and Reinforcement data — standard dimensions are used.

- Foundation data:

Soil Type = Sand

Soil Layer Thickness = 20 ft.

Soil Friction Angle @soit = 30°

Soil Weight ysoit = 42.6 pcf saturated
Water Table = 0.0 ft. below the surface

\Y

>
>
>
>

« The TSMA report provides the following measurements:

— Mast Arm No. 1 Upright thickness measurement (AH) = 0.379 in.
(4 ft from the base plate)
=» Standard dimension was used in design (UE) = 0.375 in.

- Mast Arm No. 1 Arm thickness measurement (FG) = 0.378 in.
(4 ft from the connection plate)
=» Modified dimension was used in design (FH) =0.375 in.

Page 4 of 9 06/21/2018



Manatee

Cortez Rd (SR 684 - 44" Ave W) at 43" St W 20 County
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Mast Arm Evaluation — Existing Configuration (Cont’d):
« The TSMA report provides the following measurements (Cont’d):

Foundation Measurements for Mast Arm No. 1:

- No. of anchor bolts = 6 (Plans call for 6)

— Anchor bolt dia. =1 1/2 in. (Plans call for 1 1/2 in.)
— Base plate thickness = 1 3/4 in. (Plans call for 1 3/4in.)
- No grout pad.

— Standoff = 1/2 in.

« Refer to Photo 2 for a view of the existing mast arm:

Photo 2 - NE Mast Arm
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Cortez Rd (SR 684 - 44™ Ave W) at 43" St W gk
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Mast Arm Evaluation — Existing Configuration (Cont’d):
E3-T2 Analysis Results
« Existing Configuration Results:

Arm Results:
> Note that FH was input at adjusted value of 0.375 in.
> Other standard E3 dimensions not modified
>Arm 1 CSR=0.571

- Upright Results:
> Only upright lengths and mounting dimensions input (UA & UB)
> Other standard T2 dimensions not modified
> Upright CSR = 0.531

— Arm Connection Results:
> Standard dimensions not modified

> Bolt Performance Ratio (PR) = 0.636 (6 bolts)

> Vertical Plate CSR = 0.627 (1/2 in. Plate - FL)
> Baseplate PR = 0.839 (2.0 in. Plate - FK)
> Connection Plate PR = 0.998 (1.5 in. Plate - FR)

(Note that the connection plate (FR) is 2.0 in. in the Standards)

- Upright Base Plate Results:
> Rod PR (anchor bolts) = 0.656 (6 —1 1/2 in bolts)
> Base Plate PR = 1.00 (2.5 in. Plate — BB)

— Foundation Results:
> Shaft diameter required = 4.0 ft.
> Shaft length required = 11.0 ft.
> Bar size required = #11
> No. of bars required = 12
(Note that the above values match the 2010 Interim Standard)

> Foundation PR = 0.886
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Cortez Rd (SR 684 - 44™ Ave W) at 43" St W gk
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Mast Arm Evaluation — Existing Configuration (Cont’d):
E3-T2 Analysis Results (Cont’d)
« Future Configuration Results:

Arm Results:
> Note that FH was input at adjusted value of 0.375 in.
> Other standard E3 dimensions not modified
>Arm 1 CSR =0.628

- Upright Results:
> Only upright lengths and mounting dimensions input (UA & UB)
> Other standard T2 dimensions not modified
> Upright CSR = 0.597

— Arm Connection Results:
> Standard dimensions not modified

> Bolt Performance Ratio (PR) = 0.684 (6 bolts)

> Vertical Plate CSR = 0.682 (1/2 in. Plate - FL)
> Baseplate PR = 0.839 (2.0 in. Plate - FK)
> Connection Plate PR = 0.998 (1.5 in. Plate - FR)

(Note that the connection plate (FR) is 2.0 in. in the Standards)

- Upright Base Plate Results:
>Rod PR (anchor bolts) = 0.722 (6 —1 1/2 in bolts)
> Base Plate PR = 1.00 (2.5 in. Plate — BB)

— Foundation Results:
> Shaft diameter required = 4.0 ft.
> Shaft length required = 11.0 ft.
> Bar size required = #11
> No. of bars required = 12
(Note that the above values match the 2010 Interim Standard)

> Foundation PR = 0.960
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Manatee

Cortez Rd (SR 684 - 44" Ave W) at 43" St W 20 County
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Mast Arm Evaluation — Proposed Configuration:

« For the addition of the turn lane on the 43st W NB, for a right turn to Cortez Rd
W EB, install a 5-head signal to the existing mast arm while moving the existing
sign towards the east. Refer to Photo 3 for schematic view of the proposed
configuration.

5-head signal

Photo 3 - Proposed Configuration

« The following data will be used for the Mathcad program:

Proposed Signals:
- 5 Head at 14’ from Upright
— 3 Head at 24’ from Upright
- 5 Head at 36’ from Upright
Proposed Sign:
- 2.5’ x 8 at 6’ from Upright; 20.00 SF
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Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Cortez Rd (SR 684 - 44" Ave W) at 43" St W

Mast Arm Evaluation — Proposed Configuration (Cont’d):

E3-T2 Analysis Results

« Proposed Configuration Results:

« The results of the Mathcad Analysis for the proposed mast arm reconfiguration
indicate that the adjustments will be satisfactory. The existing structure will be
sufficient for the added signal with the sign moved toward the upright and

Arm Results:
> No changes from existing/future input or result values
>Arm 1 CSR =0.602 < 0.628 OK

Upright Results:
> No changes from existing/future input or result values
> Upright CSR =0.619 > 0.597 but < 1.00 OK

Arm Connection Results:
> No changes from existing/future input or result values
> Bolt Performance Ratio (PR) = 0.663 < 0.684 OK
> Vertical Plate CSR = 0.661 < 0.682 OK
> Baseplate PR = 0.839 = 0.839 OK
> Connection Plate PR = 0.998 = 0.998 OK

Upright Base Plate Results:
> No changes from existing/future input or result values
>Rod PR (anchor bolts) = 0.722 = 0.722 OK
> Base Plate PR = 1.00 = 1.00 OK

Foundation Results:
> Shaft diameter required = 4.0 ft. = 4.0 ft. OK
> Shaft length required = 12.0 ft. > 11.0 ft. (Evaluate)
> Bar size required =#11 =#11 OK
> No. of bars required = 12 = 12 OK

> Foundation PR = 0.822 < 0.960 OK (Evaluate since L > 11.0 ft.)

> Note that when the shaft length was changed from 12° to 11",
there was no change to the PR for the foundation. The PR value

remained at 0.822. OK

centered at 6’ from the upright.
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Cortez Rd (SR 684 - 44™ Ave W) at 43" St W
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Appendix A

Plan Sheet Data
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TABULATION OF QUANTITIES

SHEET NUMBERS TOTAL GRAND REF.
PAY THIS TOTAL SHEET
ITEM NO. DESCRIPTION UNIT - s T SHEET
PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN | FINAL | PLAN FINAL | PLAN FINAL
101 -1 MOBIL |ZAT ION LS / /
102-1 MAINTENANCE OF TRAFFIC LS / /
110-4 REMOVAL OF EXISTING CONCRETE PAVEMENT SY 93.4 93.4 93.4
520-1-10 CONCRETE CURB & GUTTER, TYPE F CURB LF 104 104 104
522-2 6" CONCRETE SIDEWALK SY 165.5 165.5 165.5
555-1-2 DIRECT IONAL BORE (6" TO </2") (2" HDPE) LF 315 3/5 3/5
630-1-12 CONDUIT (F&!) (UNDERGROUND) (1.25") LF 5 5 5
630-1-12 CONDUIT (F&l) (UNDERGROUND) (2" ) LF 580 580 580
630-/-13 CONDUIT (F&I) (UNDERPAVEMENT ) LF 70 70 70
632-7-1 CABLE (SIGNAL) (F&l) Pl / / /
635-1-11 PULL & JUNCT ION BOXES (F&l) (PULL BOX) EA /10 10 /10
639-1-22 ELECTRICAL POWER SERVICE (UNDERGROUND) AS / / /
(PURCHASED BY CONTRACTOR FROM POWER CO)
639-2-1 ELECTRICAL SERVICE WIRE (F&l) LF 840 840 840
641-2-12 PRESTRESSED CONCRETE POLE (F&l) EA / / /
(TYPE P-11 SERVICE POLE) (12FT)
649-3/ -202 STEEL MAST ARM ASSEMBLY (F&!)(130 MPH)(46') EA 2 2 2
649-3/ -203 STEEL MAST ARM ASSEMBLY (F&/)(130 MPH)(60') EA 2 2 2
650-5/1-311 TRAFFIC SIGNAL (F&l) (3-SECT.) (|I-WAY) (LED) AS 4 4 4
650-5/1-511 TRAFFIC SIGNAL (F&l) (5-SECT.) (|I-WAY) (LED) AS 4 4 4
653-191 PEDESTRIAN SIGNAL (F&l) (LED COUNTDOWN) (1 WAY )| AS 8 8 8
659-10/ SIGNAL HEAD AUXIL. (F&l) (BACKPLATES, 3-SECT) EA 4 4 4
659-106 SIGNAL HEAD AUXIL. (F&Il) (TUNNEL VISOR) EA 32 32 32
659-107 SIGNAL HEAD AUXIL. (F&I!) (ALUMINUM PEDESTAL) EA 8 8 8
659-118 SIGNAL HEAD AUXIL. (F&Il) (BACKPLATES, 5-SECT) EA 4 4 4
663-74-15 VEHICLE DETECTOR ASSEMBLIES (F&l) (VIDEO) EA 4 4 4
665-13 PEDESTRIAN DETECTOR (F&l) (WITH SIGN ONLY ) EA 8 8 8
670-5-110 TRAFFIC CONTROLLER ASSEMBLY (F&I) (NEMA) AS / / /
(NO PREEMPT ION )
685-106 UNINTERRUPT |IBLE POWER SOURCE (UPS) EA / / /
690-10 REMOVE S IGNAL HEAD ASSEMBLY EA 8 8 8
690-33-/ REMOVE POLE (DEEP) (DIRECT BURIAL) LF 40 40 40
690-50 REMOVE CONTROLLER ASSEMBLY EA / / /
690-60 REMOVE VEHICLE DETECTOR ASSEMBLY EA /10 /10 10
690-80 REMOVE SPAN WIRE ASSEMBLY EA / / /
690-90 REMOVE CONDUIT & CABLING Pl / / /
690-/00 REMOVE MISCELLANEOUS SIGNAL EQUIPMENT Pl / / /
699-/-/ INTERNALLY ILLUMINATED SIGN (F&I/)(EDGE LIT LED)| EA 4 4 4
700-48-60 SIGN PANEL (REMOVE) EA 3 3 3
711-11-121 THERMOPLAST IC PAVEMENT MARKINGS (6" WHITE) LF 72 72 72
711-11-123 THERMOPLAST IC PAVEMENT MNARKINGS (12" WHITE) LF 465 465 465
711-17 REMOVE THERMOPLAST IC PAVEMENT MARKINGS SF 525 525 525
783-1-121 ITS FIBER OPTIC CABLE (F&l) LF 65 65 65
783-2-31 ITS FIBER OPTIC (INSTALL) (SPLICE) EA 4 4 4
784-1-1 ITS FIELD ETHERNET SWITCH EA / / /
DESIGNED PROJECT NO:
m nd I 00193-008-05
F s DRAWN
MANATEE COUNTY CORTEZ ROAD WEST AND @ TBE e TABULATION OF QUANTITIES e
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GENERAL NOTES

/s THE CONTRACTOR SHALL CONTACT THE ENGINEER, IN
CONJUNCTION WITH THE MANATEE COUNTY PROJECT MANAGEMENT
DIVISION BEFORE STARTING WORK. COUNTY STANDARD UPDATES
OR OTHER INFORMATION SHALL BE OBTAINED.

2. ONE WEEK PRIOR TO THE BEGINNING OF THE TRAFFIC SIGNAL
INSTALLATION, LOOP CUTTING, OR TURN ON OF A NEW SIGNAL, THE
CONTRACTOR SHALL NQTIFY:

PUBLIC WORKS DEPARTMENT

MANATEE COUNTY PROJECT MANAGEMENT DIVISION
1026 26TH AVENUE EAST

BRADENTON, FLORIDA 34208

PHONE: 94/-708-7510

PUBLIC WORKS DEFPARTMENT

MANATEE COUNTY TRAFFIC ENGINEERING DIVISION
2I0l 47TH TERRACE EAST

BRADENTON, FLORIDA 34203

PHONE: 94/-749-3502

3. THE CONTRACTOR SHALL COORDINATE WITH MANATEE COUNTY'S TRAFFIC
ENGINEERING DIVISION (94/-749-3502), AT LEAST TWO WEEKS,
BEFORE ANY CABINET MODIFICATIONS ARE TO BE PERFORMED. MANATEE
COUNTY ENGINEERING DIVISION PERSONNEL WILL REVIEW, ASSIST AND
PROVIDE TECHNICAL SUPPORT RELEVANT TO ANY FIELD MODIFICATIONS
THAT ARE NECESSARY. THE CONTRACTOR MAY OPTION OUT OF THIS
PROPOSITION, IF THEY FEEL ASSISTANCE AND OVERSIGHT ARE NOT
NECESSARY.

4. THE PRIME CONTRACTOR SHALL BE RESPONSIBLE FOR THE SIGNAL
MAINTENANCE, TIMING AND OFERATION OF ALL SIGNALS AND SIGNAGE
FROM THE COMMENCEMENT OF WORK TO FINAL ACCEPTANCE OF THE
PROJECT (l.E. EXISTING LOOPS CUT AND TEMPORARY DETECTION REQUIRED,
SYSTEM COMMUNICATION TERMINATED, LANE OR FAVEMENT MODIFICATIONS,
PEDESTRIAN MODIFICATIONS). MANATEE COUNTY WILL ASSIST IN PROVIDING
EXISTING SYSTEM TIMING WHEN POSSIBLE.

5. THE CONTRACTOR SHALL HAVE [.M.S.A. CERTIFIED LEVEL |l PERSONNEL
(ELECTRONICS OR ELECTRICAL TECHNICIAN} ON THE JOB SITE AT ALL
TIMES WHILE WORK IS BEING PERFORMED. ALL SIGNAL INSTALLATION
TECHNICIANS SHALL HAVE A MINIMUM OF [.M.S.A. LEVEL |/

CERTIFICATION. CERTIFICATIONS OF ALL TECHNICIANS SHALL BE
PROVIDED TO THE ENGINEER, IN CONJUNCTION WITH THE COUNTY PRIOR TO
BEGINNING WORK. THE CONTRACTOR SHALL MAINTAIN ADEQUATE REFPAIR
INVENTORY, EQUIPMENT AND NEARBY PERSONNEL TO RESFOND AND CORRECT
TRAFFIC SIGNAL MALFUNCTIONS AND MOT RELATED PHASING AND TIMING
ISSUES FOR THE DURATION OF THE PROJECT.

THE SIGNAL CONTRACTOR SHALL BE AVAILABLE TO RESPOND TO

TROUBLE CALLS WITHIN A MINIMUM OF TWO HOURS, TWENTY-FOUR HOURS

A DAY, SEVEN DAYS A WEEK FOR THE DURATION OF THE PROJECT.

THE PRIME CONTRACTOR SHALL PROVIDE CONTACT NUMBERS OF THE

SIGNAL CONTRACTOR TO THE ENGINEER, IN CONJUNCTION WITH

THE MANATEE COUNTY TRAFFIC ENGINEERING DIVISION AT COMMENCEMENT

OF THE PROJECT. FURTHERMORE, WITHIN TWO HOURS OF NOTIFICATION

OR DOCUMENTED ATTEMPTED NOTIFICATIONS, THE SIGNAL CONTRACTOR

SHALL BE ON SITE MAKING NEEDED REFAIRS OR MODIFICATIONS. FAILURE

TO MEET THE TIME REQUIREMENTS SHALL GIVE THE ENGINEER, IN CONJUNCTION
WITH THE COUNTY, AT ITS DISCRETION, THE RIGHT TO REQUEST ASSISTANCE
FROM THE MANATEE COUNTY SHERIFF'S DEPARTMENT TO CONTROL TRAFFIC
FOR THE PERIOD OF TIME UNTIL THE CONTRACTOR RESPONDS AND MAKES
THE NEEDED REPAIRS. THE COST FOR THE MANATEE COUNTY SHERIFF'S
OFFICE SHALL BE THE CONTRACTOR'S RESPONSIBILITY.

6. PRIOR TO ORDERING MATERIALS, THE SIGNAL CONTRACTOR SHALL
CONTACT THE ENGINEER, IN CONJUNCTION WITH THE MANATEE COUNTY
TRAFFIC OPERATIONS DIVISION THROUGH THE PROJECT
MANAGEMENT DIVISION AND VERIFY CURRENT COLOR CODES TO BE
USED FOR SIGNAL AND INTERCONNECT CABLE.

7.

10.

/8

2.

4.

15,

/6.

FIVE WORKING DAYS PRIOR TO THE FINAL INSPECTION THE CONTRACTOR
SHALL FURNISH THE ENGINEER, IN CONJUNCTION WITH THE COUNTY TWO
COMPLETE SETS OF AS-BUILT PLANS AND |.M.S.A. INSPECTION FORMS. ONE
COMPLETE SET SHALL ALSO BE FURNISHED TO THE PROJECT MANAGEMENT
DIVISION AND TRAFFIC ENGINEERING DIVISION. THE AS-BUILT PLANS SHALL
CLEARLY INDICATE THE LOCATION OF THE INSTALLED POLES, CONDUIT,
PULL BOXES, GROUND RODS, VIRTUAL LOOPS, ETC. MEG READINGS FOR
GROUND RODS SHALL ALSO BE INCLUDED.

UPON PASSING THE FINAL INSPECTION THE CONTRACTOR SHALL SEND A
WRITTEN REQUEST TO THE PROJECT MANAGEMENT DIVISION AND

THE TRAFFIC ENGINEERING DIVISION TG TRANSFER MAINTENANCE FROM
THE CONTRACTOR TO MANATEE COUNTY.  MANATEE COUNTY WILL
RESPOND WITHIN 5 WORKING DAYS TO ESTABLISH A TIME TABLE FOR
THE TRANSFER OF MAINTENANCE RESFPONSIBILITY.

THE LOCATION OF UTILITIES SHOWN ON THE FLANS ARE BASED ON LIMITED
INVESTIGATION TECHNIQUES AND SHOULD BE CONSIDERED APPROXIMATE

THE LOCATION OF UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE
ONLY. THE EXACT LOCATIONS SHALL BE DETERMINED BY THE
CONTRACTOR, VIA SUNSHINE STATE ONE CALL OF FLORIDA, INC., IN
COORDINATION WITH UNDERGROUND AND OVERHEAD UTILITY OWNERS.

A MINIMUM OF 2 FULL BUSINESS DAYS PRIOR TO DIGGING IS REQUIRED.
THE CONTRACTOR SHALL ALSO CONTACT MANATEE COUNTY FOR COUNTY
OWNED UTILITIES.

THE CONTRACTOR SHALL NOTIFY THE APFROPRIATE UTILITY COMFPANIES
AT LEAST 72 HOURS IN ADVANCE OF FPOLE SETTING OPERATIONS WHERE
CONFLICT WITH OVERHEAD ELECTRICAL CONDUCTORS IS EXPECTED AND
IN ALL CASES WHERE JOINT USE POLES ARE CALLED FOR.

EXISTING UTILITIES ARE TO REMAIN IN PLACE UNLESS OTHERWISE NOTED.

THE CONTRACTOR SHALL HAND DIG THE FIRST 60 INCHES (5 FEET) OF THE
HOLE FOR THE POLE FOUNDATION OR CONDUIT RUN WHERE UTILITIES ARE IN
CLOSE PROXIMITY.

THE CONTRACTOR IS TO DE-WATER THE FPOLE FOUNDATION EXCAVATION
IF THE ELEVATION OF WATER IS HIGHER THAN THE ELEVATION OF THE
FOUNDATION BASE.

#/4 XHHW PULL WIRE SHALL BE INSTALLED IN ALL CONDUITS.

AT LEAST 2 FEET OF PULL WIRE SHALL BE ACCESSIBLE AT EACH
CONDUIT TERMINATION AND SECURED IN THE PULL BOX OR PLACE OF
TERMINAT ION.

UNLESS OTHERWISE NOTED ALL REMOVED EQUIPMENT EXCEPT CONCRETE
POLES SHALL BE TURNED OVER TO MANATEE COUNTY AND DELIVERED TO
THE TRAFFIC OPERATIONS DIVISION, LOCATED AT 2404 I2TH STREET

COURT EAST, BRADENTON, FLORIDA 34208, AS DIRECTED BY THE COUNTY
PROJECT MANAGER. CONCRETE POLES SHALL BE DISPOSED OF Br THE SIGNAL
CONTRACTOR IN AREAS PROVIDED Br THE CONTRACTOR.

THE CONTRACTOR SHALL CONTACT THE LOCAL POWER COMPANY FOR ITS
ASSISTANCE IN PERFORMING ALL NECESSARY WORK UNDER POWER LINES

AT SIGNAL POLES, SUCH AS THE INSTALLATION AND/OR REMOVAL OF SIGNAL
CABLE, FIBERGLASS INSULATORS AND SIGNAL POLES.

THE CONTRACTOR SHALL CONTACT MANATEE COUNTY FOR THE ASSIGNMENT OF
THE PHYSICAL ADDRESS ONCE THE SERVICE DROP LOCATION HAS BEEN
ESTABLISHED.

ALL COSTS FOR GROUNDING SHALL BE INCLUDED IN THE COST OF THE ITEM
BEING GROUNDED. ALL GROUND ROD ASSEMBLIES FOR POLES, SERVICES,
CABINETS, AND OTHER RELATED EQUIPMENT SHALL BE BONDED TOGETHER

TO FORM AN INTEGRATED GROUNDING SYSTEM USING #& AWG THHN COPPER

WIRE. THE UPPER END OF ALL GROUND RODS SHALL BE 6 INCHES BELOW GROUND
ELEVATION. GROUND ROD LOCATIONS SHALL BE MARKED WITH PERMANENT MARKER
SUCH AS AN EPOXIED STICKER LOCATED ON THE NEAREST CURB, ALSO ACCURATE
GROUNDING ARRAY AND GROUND ROD LOCATIONS ON SIGNAL AS—-BUILT DRAWINGS
gllz’ééL C%IEPIEZOV/DED. GROUNDING CONDUCTOR MUST BE #6 OR LARGER THHN

/8.

9.

20.

22.

23.

24.

25.

26.

N

28.

29.

30.

3.

GROUND ROD TO CONDUCTOR CONNECTING DEVICES SHALL BE NON-CORROSIVE
SPLIT BOLTS, CLAMPS, PRESSURE CONNECTORS, OR OTHER APPROVED MEANS TO
ENSURE A POSITIVE CONNECTION.

GROUND RESISTANCE TESTER, OR OTHER APFROVED MEANS

WILL BE USED TO ACQUIRE THE GROUND ROD RESISTANCE. A MEMBER
OF THE TRAFFIC OFERATIONS DIVISION STAFF SHALL BE PRESENT
DURING THE TEST.

ELEVATION OF THE TOP OF THE MAST ARM FOUNDATION SHALL BE
SIX INCHES ABOVE EXISTING GRADE. IF LOCATED DIRECTLY BACK OF
SIDEWALK, THE FOUNDATION ELEVATION SHALL MATCH SIDEWALK GRADE.

IT SHOULD BE NOTED THAT NO TEST BORINGS WERE MADE WHERE
CONDUIT RUNS ARE TO BE INSTALLED Br JACKING OR BORING.

CONTRACTOR SHALL SUPPLY ALL MATERIAL SUBMITTALS TO THE ENGINEER,
IN CONJUNCTION WITH MANATEE COUNTY PROJECT MANAGEMENT DIVISION
PRIOR TO CONSTRUCTION FOR APPROVAL.

THE TYPE OF EQUIPMENT USED IN THE INSTALLATION OF MAST ARMS/
FOUNDATIONS, OVERHEAD CANTILEVER SIGNS/ FOUNDATIONS, AND THE
MOVEMENT/INSTALLATION OF STRAIN FPOLES SHALL MEET THE FOLLOWING
REQUIREMENTS: 1) OVERHEAD LINES SHALL STAY IN PLACE BOTH
VERTICALLY AND HORIZONTALLY ANDs 2) CONTRACTOR SHALL MEET ALL
APPLICABLE OSHA REQUIREMENTS (20 FOOT MINIMUM DISTANCE MAINTAINED
BETWEEN THE EQUIPMENT AND THE ELECTRICAL OVERHEAD FACILITY).
ANY COST ASSOCIATED WITH THE TYPE OF EQUIPMENT REQUIRED FOR
THIS INSTALLATION IS INCLUDED IN THE RELATED PAY ITEMS.

EXISTING SIGNALIZATION SHALL REMAIN IN PLACE TO THE EXTENT POSSIBLE,
INCLUDING VEHICLE ACTUATION AND PEDESTRIAN SIGNAL OPERATION, AND SHALL
BE USED FOR MAINTENANCE OF TRAFFIC AS REQUIRED.

THE CONTRACTOR SHALL COORDINATE WITH MANATEE COUNTY TRAFFIC ENGINEERING
DIVISION ABOUT THE ON GOING MANATEE ATMS PROJECT THAT INCLUDES THIS
INTERSECTION FRIOR TQ START OF CONSTRUCTION AND ORDERING MATERIAL.

THE CONTRACTOR SHALL FIELD VERIFY ALL CRITICAL ELEVATIONS PRIOR TO
ORDERING MAST ARMS.

ALL LONG VIDEO DETECTOR LOOPS SHALL BE 6' X 40's PLACED 2' IN
FRONT OF THE STOP BAR. THE ADVANCE LOOPS ARE 6' X &'
PLACED 25' UPSTREAM OF THE STOP BAR.

WHEN A CONTRACTOR IS WORKING ON A SIGNAL IN AN INTERSECTION (INSTALLING
CONDUIT IN THE STREET, REMOVING EXISTING SIGNAL EQUIPMENT, INSTALLING
SIGNAL EQUIPMENT, LOOPS, HOMERUNS OR TURNING ON OF NEW SIGNAL WHERE
A LANE IS CLOSED, THE ENGINEER MAY REQUIRE AN OFF DUTY LAW
ENFORCEMENT OFFICER TO DIRECT TRAFFIC. THE HOURLY RATE OF PAY FOR
AN OFF DUTY LAW ENFORCEMENT OFFICER CAN BE OBTAINED FROM THE LOCAL
LAW ENFORCEMENT OFFICE. THE COST OF THE OFFICER SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR.

MINIMUM FIBER OPTIC PULL BOX SIZE SHALL BE 2 FT WIDE Br 3 FT LONG Br 3 FT
DEEP. THIS REQUIREMENT SHALL APPLY TO TWISTED PAIR COMMUNICATIONS
CABLES AS WELL AS FIBER OPTIC CABLE.

2 INCH PVC SCHEDULE 40 CONDUIT SHALL BE USED FOR UNDERGROUND COMMUNICATION
CONDUIT INSTALLATIONS. THE INSTALLATION AND TERMINATION OF THE CONDUIT
SHALL ADHERE TO INDEX 18202 AND INDEX 18204 OF THE 20I0 FDOT DESIGN
STANDARDS.

COAT ALL CONDUIT THREADS WITH AN ANTI-SEIZE LUBRICANT.

MANATEE COUNTY
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/s

PAY ITEM FOOTNOTES:

555-1-2z

CONDUIT INSTALLED WITH THE DIRECTIONAL BORE METHOD SHALL BE HFPDE
WITH A MINIMUM SIZE OF TWO INCHES UNLESS OTHERWISE NOTED IN THE PLANS.
COST FOR PULL WIRE IS INCLUDED UNDER THIS PAY ITEM.

A MINIMUM OF 3" IN DIAMETER CONDUIT FOR FIBER OPTIC INTERCONNECT CABLE
(COMMUNICATION) SHALL BE PROVIDED.

I8

659-10/ AND 659-1I182 4.

ALL SIGNAL HEADS SHALL HAVE ALUMINUM LOUVERED BACK

PLATES INSTALLED. BACK PLATES SHALL BE MANUFACTURED FOR THE
SIGNAL HEADS USED AND INSTALLED AS PER MANUFACTURER'S
RECOMMENDATIONS. THE BACK PLATE SHALL HAVE A 2 INCH YELLOW
REFLECTORIZED (TYPE Il REFLECTIVITY) OUTER EDGE BORDER UNLESS

SPECIFIED OTHERWISE IN THE PLANS.
5.

659-1073

685-106
INCLUDE AN UNINTERRUPTED POWER SUPPLY UNIT (UPS) WITH AN 8 HOUR RUN TIME
AT 450 WATTS. ATTACH UPS UNIT TO THE OUTSIDE OF THE CONTROLLER CABINET.
INSTALL UPS UNIT IN ACCORDANCE WITH THE MANUFACTURER'S SPECIFICATIONS. UPS
EQUIPMENT SHALL BE COMPATIBLE WITH MAINTAINING AGENCY EXISTING SYSTEM AND
SHALL INCLUDE ETHERNET CONNECTION AND SNMP V3 SUPPORT.

690-33-/s
COST OF REPLACING ANY DAMAGED SIDEWALK DUE TO POLE REMOVAL SHALL BE

NO.

2. 630-I1-12, 630—-I-I32
ALL C;ONDU/T RUNS SHOWN ON THE PLANS ARE SCHEMATIC AND USE BREAKAWAY ALUMINUM SQUARE BASE ASSEMBLIES WITH ALUMINUM DOORS INCLUDED UNDER THIS PAY ITEM.
FIELD ADJUSTMENTS MAY BE NECESSARY. WITH THE EXCEPTION OF ELECTRICAL FOR PEDESTRIAN PEDESTALS. INSIDE DIAMETER OF PEDESTALS SHALL
POWER SERVICE DUCTS, JACK AND BORE SLEEVES, AND DIRECTIONAL BORE BE FOUR INCHES (4). /6. 690-1002
CONDUITS, ALL UNDERGROUND AND UNDER PAVEMENT CONDUITS SHALL BE USE LOCKING COLLARS WHEN MOUNTING PEDESTRIAN SIGNAL HEADS TO THIS PAY ITEM INCLUDES THE COST OF REMOVING EXISTING PULL BOXES.
SCHEDULE 40 PVC WITH A MINIMUM SIZE OF TWO INCHES UNLESS OTHERWISE PEDESTRIAN PEDESTALS. USE LOCKING COLLARS WHEN MOUNTING ALUMINUM
SPECIFIED IN THE PLANS. COST FOR PULL WIRE IS INCLUDED UNDER THIS PAY ITEM. PEDESTRIAN POLES TO PEDESTRIAN PEDESTAL BASES. 7. 699—/42/2' INTERNALLY ILLUMINATED STREET NAME SIGNS SHALL BE EDGE LIT
THREE SEPARATE UNDERGROUND CONDUIT RUNS LOCATED 120 DEGREES APART ARE 2. 665-I3¢ LTEI% zgﬁsAggAfLH%L-é 55w éllg’___ZE[[Jj S/I,;IGT/;’ES [DE%T ZA/Z/Z/;%EDTZEODUCT LIST.
REQUIRED FOR ALL STRAIN POLES AND MAST ARMS. THE CONDUITS ARE FOR HIGH SHALL INCLUDE ADDITIONAL COST OF LABOR AND MATERIALS REQUIRED ~ o
VOLTAGE, LOW VOLTAGE AND GROUND. THERE SHALL BE A MINIMUM OF TWO RUNS OF FOR INSTALLATION OF PEDESTRIAN SIGNAL SIGN RIO-3E. THIS g/GN INSTALLATION OF THE PHOTOCELL ON THE SERVICE POLE SHALL BE PAID FOR
TWO INCH CONDUIT BETWEEN THE LAST LOW VOLTAGE PULL BOX LOCATED NEAR THE SHALL BE MOUNTED ABOVE EACH PEDESTRIAN DETECTOR. ALL UNDER 639-1-22.
CONTROLLER CABINET AND THE CONTROLLER CABINET ITSELF. PEDESTRIAN PUSH BUTTONS SHALL BE A.D.A COMPLIANT. STREET NAMES
0 TH T TREET ON T TS.
USE A MINIMUM OF 3" DIAMETER CONDUIT FOR FIBER OPTIC INTERCONNECT SHALL BE IN ACCORDANCE WITH THE STREET NAMES ON THE PLAN SHEETS
CABLE. /3. 670-5-/0s
3. 632-7-Is THE SIGNAL CONTROLLER ASSEMBLY SHALL BE NEMA TS2 TYPE | AND FULLY
VERIFY THE COLOR CODE OF SIGNAL CABLE WITH THE MAINTAINING AGENCY PRIOR TO COMPATIBLE WITH THE MANATEE COUNTY'S ATMS SYSTEM (NAZTEC'S ATMS.NOW).
WIRING INTERSECTION. USE A MINIMUM OF 7 CONDUCTOR SIGNAL CABLE FOR SIGNAL ALL SIGNAL CONTROLLER CABINETS SHALL BE FDOT APPROVED. THE CABINETS
HEADS AND PEDESTRIAN HEADS. SHALL BE FULLY EQUIPPED WITH ALL THE NECESSARY SYSTEM COMPONENTS
TO INTEGRATE INTO MANATEE COUNTY'S ETHERNET BASED FIBER OPTIC
4 635/l NETWORK. CONTACT MAINTAINING AGENCY PRIOR TO ORDERING CONTROLLER
. s ASSEMBLY.
ALL PULL BOXES AND LIDS SHALL BE OF TRAFFIC BEARING, POLYMER CONCRETE
CONSTRUCTION EQUAL TO QUAZITE OR ANOTHER EQUIVALENT FDOT THIS ITEM SHALL INCLUDE THE INSTALLATION OF CONCRETE BASES FOR
APPROVED MANUFACTURER. PULL BOXES SHALL BE PLACED BEHIND CURB AND THE CONTROLLER ASSEMBLY AND FOR MOUNTING OF AN EMERGENCY
GUTTER. WHERE THERE IS NO CURB AND GUTTER PULL BOXES SHALL BE GENERATOR CABINET. THE CONTROLLER ASSEMBLY FOUNDATION SHALL
PLACED A MINIMUM OF 7 FEET FROM THE EDGE OF THE FAVEMENT. THE TOP HAVE A MINIMUM OF (4) — 2" CONDUIT SPARES. TWO OF THE SPARES
OF THE LID SHALL READ "TRAFFIC SIGNAL" IN STAMPED RAISED LETTERS. SHALL BE TERMINATED IN THE NEAREST FIBER OPTIC PULL BOX AND
/ 7) ROQF _CAP T,
5. 639--22: CELTRALES i VR TRRRATOaa et Tofl Vb At plil ke AL BE
POWER SERVICE ASSEMBLY DOES NOT REQUIRE A METER BASE. THE EMERGENCY GENERATOR CABINET (EGC) BASE SHALL HAVE
AN ADDITIONAL BREAKER SHALL BE ADDED FOR THE POWER TO THE CCTV. DIMENSIONS OF 48" X 36" FOR CABINET MOUNTING WITH A FDOT
THE BREAKERS SHALL BE CLEARLY MARKED. STANDARD TECHNICIAN PAD OR STEPS. IT SHALL BE LOCATED ADJACENT
TO THE CONTROLLER BASE WITH (2) — 2" CONDUITS AND (I} — I-I1/4"
USE ALUMINUM RIGID ABOVE GROUND CONDUIT FOR ELECTRICAL POWER SERVICE. CONDUITS INSTALLED DIRECTLY TO THE CONTROLLER BASE. MANATEE
COUNTY WILL FURNISH THE GENERATOR CABINET TO THE CONTRACTOR.
6. 639-2-Is THE HEIGHT OF THE MOUNTING BASE FOR THE SIGNAL CONTROLLER
USE A BONDING WIRE FROM ELECTRICAL SERVICE POINT TO CONTROLLER. CABINET SHALL BE EQUAL TO OR GREATER THAN THE ELEVATION OF
THE PAYMENT OF THIS ITEM SHALL BE BASED ON THE LINEAR FOOT OF THE CENTER CROWN OF THE ROADWAY.
A SINGLE CONDUCTOR.
THE CONTRACTOR SHALL COORDINATE WITH MANATEE COUNTY TO PICK
7. 649-31-202 & 649-3/-203¢ UP AND INSTALL THE GENERATOR CABINET ON THE NEW FOUNDATION.
T ONTRACT: ONTACT T ALL COSTS OF LABOR, CONCRETE AND OTHER MATERIALS FOR THE
TZE”? XSSQ%A%ES"Z\’,‘L#E%%R%NG fﬁ ﬁ,"gg‘gﬁ’,‘;’fﬁmﬁ’,ﬁm’g;"’* CONTROLLER ASSEMBLY AND EGC BASES, TECHNICIAN PADS, STEPS AS
POWER LINES AT SIGNAL POLE(S), SUCH AS THE INSTALLATION OF MAST %%gg’s ”;WQH /@IS/TTA}ELA?ATT/-;ZN ngrggfwf’\ﬂygz CEﬁ\Bs/gEngff BE AT
T . .
ARM FOUNDATIONS OR POLES LEAST 2' HIGH OR THE SAME ELEVATION AS THE CROWN OF THE
T T T, T 0X. ROADWAY, WHICHEVER IS GREATER. THE MAXIMUM DISTANCE FROM
TZE g%%lr,oﬁ’@# 7%_:— Cf-‘;;f’ %3.— ”;HEHﬁAﬁ?AﬁE; Big,é—%sf S);-IALL BE THE TECHNICIAN PAD OR STEP TO THE FOUNDATION TOP IS 4'. THE
SIX INCHES ABOVE EXISTING GRADE. CABINET DOORS SHALL OPEN TOWARDS OR PARALLEL TO THE RIGHT-OF -
IF LOCATED DIRECTLY BEHIND SIDEWALK, AT SIDEWALK GRADE. WAY LINE AND AWAY FROM TRAFFIC.
USE THREE 2" AND ONE 3/4" CONDUITS STUBBED OUT THROUGH THE MAST Z’SEA'E,{,”SGE?,@%,@“"W?SE"Q'Z Am’"’ﬁ o 4” CEZE ?ﬁ”g{%’#’c—f’; %’?/{INET 7/:/,E THE
0 DATION AND TEMPORARILY SEAL.
ARM FOLE FOUN ALUMINUM CABINET, EXCEPT AT THE TERMINATION POINT.
8.  650-5/-3/l & 650-5/—5/ls THE CABINET FIELD WIRING, INCLUDING SIGNAL HEAD WIRING AND CONDUIT LEGEND
USE SIGNAL HEAD SUPPORTING TUBE THAT IS CAPABLE OF ADJUSTING LEAD-INS (CABLES, NEUTRALS AND SPARES) SHALL BE IDENTIFIED FOR LONDUIT LEGEND
VERTICALLY A MINIMUM OF 1.5 FEET. DIRECTION AND/OR PHASE WITH CLEARLY MARKED WEATHERPROOF LV = SIGNAL LOW VOLTAGE CONDUIT (INCLUDES VID CABLE)
TAGS. THE PROPOSED TAGGING SYSTEM SHALL BE IN ACCORDANCE WITH HY = SIGNAL HIGH VOLTAGE CONDUIT
THE EXTERNAL COLOR OF SIGNAL HOUSING SHALL BE BLACK. ALL THE F.D.0.T.'S STANDARD SPECIFICATIONS. WHERE APPLICABLE, ALL SP = SPARE CONDUIT
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SPECIAL NOTES:

A. EACH POLE AND MAST ARM SHALL BE IDENTIFIED WITH A PERMANENT
ONE INCH (1) HIGH ENGRAVED OR IMPRESSED MARK WHICH BEARS THE
POLE IDENTIFICATION NUMBER SHOWN ON THE PLANS.

B. ANCHOR BOLT COVERS (ORNAMENTAL, NON—ORNAMENTAL, AND/OR PAINTED)
SHALL BE GALVANIZED STEEL OR CAST ALUMINUM AND SHALL BE SECURED
BY A MINIMUM OF TWO (2) THREADED FASTENERS. THE BOLT COVERS
SHALL BE OF SUFFICIENT SIZE SO THAT THERE IS NO GAP BETWEEN
ITSELF AND THE POLE SHAFT.

C. IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO FIELD VERIFY ALL
ELEVATIONS LISTED HEREIN.

D. INFORMATION BELOW IS FOR DESIGN PURPOSES ONLY. FIELD ADJUSTMENTS
MAY BE REQUIRED.

E. SEE APPROPRIATE PLAN SHEET FOR PROPOSED SIGNAL HEAD ALIGNMENTS
AND SIGN CONFIGURATION /LOCATION.

F.  BACKPLATES REQUIRED FOR ALL SIGNALS HEADS.

CRITICAL ROAD ELEVATION
HIGHEST POINT OF
ROADWAY _UNDER SIGNALS)

POLE FOUNDATION DETAIL

TOP OF FOUNDATION
ELEVATION,  **

WIRE SCREEN

ARM # 2— DOUBLE ARM POLE ORIENTATION
CAMERA TO BE MEASURED IN A COUNTER CLOCKWISE
DIRECTION FROM ARM 1.
CAMERA BRACKET SPECIAL INSTRUCTIONS
1 ARM# 1—-SINGLE ARM OR LONGER/>
D PED, PED. HANDHOLE ARM FOR DOUBLE ARM POLE
=< T NO. BUTTON SIGNALS LOCATION INTERNALLY ILLUMINATED SIGN "A” RIDGED MOUNTED ON MAST ARM
<C
= 5/8" X 24" SOLID STAINLESS = e A\
:0(8 || STEEL ROD S— St S S— S —— ] VIDEO DETECTION B A
= SWIVEL ADAPTOR —_— ] CAMERA | |
BASE CLAMP — T T T T
u = =] — | r
6 r [ ] ]\ MAST ARM 8 | e ] ] ——
|| CLAMP N (S U D 3 il
GUSSETED TUBE — 1T T T A\ Mot NG
— = *xx INTERNALLY ILLUMINATED SIGN ”E” SHALL BE MOUNTED (AQHCMHL)
TERMINAL COMPARTMENT (RN (U [ — p— |\ TOTAL ARM LENGTH FREE—SWINGING SIX (6”) INCHES BELOW ARM FACE PLATE. :
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¢ SHEET LOCATION CRITICAL [FOUNDATION ToP 0F [°M'| SIGNAL DISTANCE FROM POLE | £ DISTANCE FROM POLE / HEIGHT AND WIDTH OF SIGN POLE
ID. ID. \0 By STA ROAD | OUT OF  [rounoaTioN *RM| PLATES | SIGNAL ARM | L | DUAL ARMS
NO. NO. ' ' EL. GROUND | ELEVATION | NO. YN | YN 1 2 3 4 5 6 7 8 LENGTH| " 90/270 AlHL W | B [H2 w2 | C |H3|W3 | D |H4 |W4 | E |H5| W5 | 1 2
- 1 -5 321+13.07 21.90° 0.5 2190 | A| V Y N | 240| 3| 34.0| 5 46 | 215 120 25| 8 29
- B| Vv Y N B ,
- 2 -5 321+22.47 2210’ 0.5 2215 | B | V Y N | 350 3|465|5 60 | 21.5 15025 | 8 40.5
= ~ Al v Y N - =
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SPECIAL NOTES:

A. EACH POLE AND MAST ARM SHALL BE IDENTIFIED WITH A PERMANENT D. INFORMATION BELOW IS FOR DESIGN PURPOSES ONLY. FIELD ADJUSTMENTS CRITICAL ROAD ELEVATION
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POLE IDENTIFICATION NUMBER SHOWN ON THE PLANS. ROADWAY_UNDER SIGNALS) : WRE SCREEN
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SPECIAL MAST ARM ASSEMBLIES DATA TABLE

NUMBER OF | STRUCTURE FIRST ARM FIRST ARM EXTENSION SECOND ARM SECOND ARM EXTENSION POLE

LOCATIONS NUMBER — "Facrt) | FB(in) | FC(in) | FD(in) | FE(ft) | FF(in) | FG(in) | FH(in) | SA(ft)| SB(in)| SC(in)] SD(in) | SE(#t) | SF(in) | SG(in) | SH(in)| UA(f)| UB(ft)] UC(in)] UD(in)| UE(in) JUF(deg) UG(ft)
2 ID. No.1 & 3| 363 | 706 |1214 | 025| 11.7| 114 | 13 |0375| 0© 0 0 0 0 0 0 0 215 zo0 | 13 16 0375 | o 0
2 ID. No.4 & 2|36 635 | 1.4 | 0375 26| 10.4| 14 |05 0 0 0 0 0 0 0 0 21.5| 20 | 16 19 0375 | 0 0

SPECIAL MAST ARM ASSEMBLIES DATA TABLE (CONT.)
STRUCTURE FIRST ARM CONNECTION (in) First Arm Camber Angle = 2 Degrees SECOND ARM CONNECTION (in) Second Arm Camber Angle = 2 Degrees
NUMBER — ypoits| HT FJ FK FL M FN FO FP FQ FR FS FT | #Bolts| HT SJ SK St SM SN | so sP sQ SR SS ST
ID. No.1 & 3 6 22 23 2 0.5 0.313 | 0.375 14 7 0.438 2 9 0.375 0 0 0 0 0 0 0 0 0 0 0 0 0
ID. No.4 & 2| 6 30 32 2.75 | 0.75 0.438| 0.375 19.5 1.25| 0.563] 2 125 10375 0 0 0 0 0 0 0 0 0 0 0 0 0
NOTES:
SPECIAL MAST ARM ASSEMBLIES DATA TABLE (CONT.) 1. Work with Index 17745.
2. Design Wind Speed = 130 mph
STRUCTURE POLE BASE CONNECTION (in) SHAFT AND REINF. LUMINAIRE AND LUMINAIRE CONNECTION 3 Contractor shall coordinate anchor bolt requirements
NUMBER : P : ; ; 7 with fabricator.
#Bolts | BA BB BC BD BE BF | DA(ft) | DB(ft)| RA RE | LA(ft) | LB(ft) | LC(in) | LD(in) LE LFE(ft) | LG(in) | LH(in) | LJ(in) | LK(in) |LL(deg) 4 Contractor shall identify Structures Numbers and submit
ID. No.1 & 3 6 28 |1.75 1.5 | 0.375| 0.313| 36 14 3.5 11 10 0 0 0 0 0 0 0 0 0 0 0 detailed shop drawings.
ID. No.2 & 4 6 35 1.75 2 0.375 |0.313 40 15 4 11 15 0 0 0 0 0 0 0 0 0 0 0

FOUNDATION NOTES:

7. Design based on Borings taken and
sealed by Martin E. Millburg, P.E. with

Professional Service Industries, Inc.

2 Assumptions and Values used in design:
Soil Type = Sand
Soil Layer Thickness = 20 ft.

Soil fFriction Angle = 30 deg.
Soil Weight = 42.6 pcf
Design Water Table is 0.0 ft. below surface.

- TABLE OF VARIABLES
Cardno FOR STANDARD MAST ARM

TBE | ASSEMBLIES (INDEX S-1700)

MIGUEL A. VILLEGAS
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Cortez Rd (SR 684 - 44™ Ave W) at 43" St W
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Appendix B

Mathcad Program Output — Existing Configuration




Custom File Name (optional)

Add file to file list

Select Data File (required)

This program works in conjunction with Mastarm Design Standards 17743 and 17745.

References:

Refresh File List |

F6F6WS

FDOT Mast Arm Analysis Program

- The new custom file will be a copy of the last file called from
||Cortez 1 NE Exist | the program. A ‘tat'extension will be added to the file name.

All data files are in the same directory as the MastArm.xmcd file.

Path = "F:\Projects\University Pkwy at Legacy Blvd Mast Arms\04 Analy:
DataFile = "Cortez 1 NE Exist.dat"

Reference Changes

AASHTO Standard Specifications for Signs, Luminaires and Traffic Signals, 6th Edition (LTS).
FDOT Structures Manual Vol. 3 (SM V3).

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

[*l—Read In Data

General Information DataFile = "Cortez 1 NE Exist.dat"

Current Values

Subject = "Cortez - 43rd St W NE Exist" artez - 43rd St W NE

ProjectNo = "404-6002870"

PoleLocation = "Pole 1 - NE Corner" |F'|:|Ie 1 - ME Corner

Date = "12/12/2017"

DesignedBy = "SML"

CheckedBy =

New Values

1404-6002870

112112/2017

ISML

Wind Speed DataFile = "Cortez 1 NE Exist.dat"

Current Value

WindSpeed = 130-mph

12/12/2017

New Value

| mph SMV33.8.2

MastArm.xmcd v5.1

Use Control+F9 to
recalculate the worksheet,
once to write out data, twice
to read in data



Arm 1 Analysis

DataFile = "Cortez 1 NE Exist.dat"

WindSpeed = 130 mph

[Arm 1 Loads

SignalData,m =

New Values

SignDatagm =

New Values

12/12/2017

MastArm.xmcd v5.1

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 24 3 "yes"
2 34 5 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 24 3 "yes"
2 34 5 "yes"
3 "X" "X" "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 12 20
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)" use X to zero out data
1 12 20 use 0 to keep current values
2 "X "X
3 0 0
4 0 0
5 0 0



Arm 1 Loads

[Arm 1 Properties

Current Values
I—total.alrml = 46ft

Diameterpase arm1 = 13-in

DiStspIice.from.base.arml =1291t

0.25 \
twall.arm1 = 0.375 -In

Arm 1 Properties

[¥— Analvze Arm 1

New Values

—
—
—
—

|U_3?5

feet, 40 ft. max. for 1 piece arms

inches, measured flat to flat (FG)

feet, splice distance, for 2 piece arms,
length of piece closest to pole,
use X to zero out (FE)

set Distgpjice from.pase.arm1= Oft
for NO SPLICE

inches, this value is used for one piece arms (FD)

inches, for 2 piece arms, wall thickness of piece closest to the pole,
use X to zero out (FH)

Summary - Arm 1 Geometry and Loading

-
8

WindSpeed = 130-mph

7.08

12
Diameter; = -in Diameter = -in
tip.arm1 (11.22j base.arml (13j

SeCtiOnssignal.armli =

Xsignal.armlil

24| ft
34

-30

I—total.alrml = 461t

1

3

5

Q
5w

Location of Signs and Signals

X =
panel.armljl

| 12|"

Arm 1 Combined Stress Ratio and Deflection

max(CSRymy) = 0571

12/12/2017

max(Aa,ml) = 4.708-in

MastArm.xmcd v5.1

L 351 ft
arml = 12.9

0.25 )
twall.arm1 = 0.375 -In

Aredyanelarm1., =

j1
2

2'd99'2(|—arm1 - I—splice.provided) = 18.43-in



Arm 2 Analysis

DataFile = "Cortez 1 NE Exist.dat"

WindSpeed = 130 mph

[Arm 2 Loads

SignalDatagym, =

New Values

SignDatagy, =

New Values

12/12/2017

"SignalNumber" "DistanceToSignal(ft)"

"NumberOfSignalHeads" "BackPlate"

1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br Ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)"
1 0 0 use X to zero out
2 0 0 use 0 to keep current values
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 2 Loads

[Arm 2 Properties

Current Values

I—total.alrmz = 0ft

Diameterpase armz = 0-in

DiStspIice.from.base.armz =0-ft

0).
twall.arm2: 0 -In

vin D Nennmne +imn

New Values

feet, 40 ft. max. for 1 piece arms, use X to zero out set Lyga arm2 = Oft for NO ARM2

inches, measured flat to flat, use X to zero out (SG)

feet, splice distance, for 2 piece arms, . _
length of piece closest to pole, set Distspiice.from.base arma= Ot

use X to zero out (SE) for NO SPLICE

inches, use X to zero out (SD)

UL

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (SH)

Summary - Arm 2 Geometry and Loading

[k Analyze Afm 2

-03

WindSpeed = 130-mph

0
Diameterijp armo = ( )in

I—total.alrmz = 0ft

-0.2 -01

Location of Signs and Signals

- 0 H 0 0 i
Diameteryae armp = (0).”’1 Lam2 = (O) ft twall.arm2 = (Oj.ln

0
xsignal.arm2i2 = SECtionSsignal.arm2i2
offt 0
0 0

X = Area =
panel.armzj2 panel.armzj2

Arm 2 Combined Stress Ratio and Deflection

max(CSRarmz) =0

12/12/2017

maX(AarmZ) = 0-in 2'dEQ'Z(Larm2 - I—splice.provided) = -1.68-in

MastArm.xmcd v5.1 5



Luminaire Arm Analysis DataFile = "Cortez 1 NE Exist.dat"  WindSpeed = 130mph

[Luminaire Properties

See Design Standards 17743 and 17745 for input values.

Z
)
=
5
c
M
%)

Current Values set Yuminaire= Oft for NO LUMINAIRE

Y uminaire = 0 ft feet, use X to zero out (Standard LA = 40 feet)

Xiuminaire = 10-ft feet, use X to zero out (Standard LB = 10 feet)

Diameterpase jumarm = 3-in inches, use X to zero out (Standard LC = 3 inches)

twall.lumarm = 0.125-in inches, use X to zero out (Standard LD = 0.125 inches)

Slopejymarm = 0.5 rise/run, use X to zero out (Standard LE =0.5)

Mumarm = 8-t feet, use X to zero out (Standard LF = 8 feet)

dpolt jum = 0.5+in inches, use X to zero out (Standard LG = 0.5 inches)

LU

thaseplate.lum = 0.75-in inches, use X to zero out (Standard LH = 0.75 inches)

Luminaire Properties

m—Analvm | Liminaire - -
Summary - Luminaire Arm Geometry

Y luminaire = 0ft Xjuminaire = 0-ft Diameterbase.lumarm = 0-in twall.lumarm = 0-in
SIOpelumarm =0 MNumarm = 0-ft dbolt.lum = 0-in tbaseplate.lum = 0-in
Whase.lum = 0-in Wehannel.lum = 0-in

Luminaire Arm Ratios

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0 PRconn.plate.lum =0

12/12/2017 MastArm.xmcd v5.1



Upright Analysis DataFile = "Cortez 1 NE Exist.dat" WindSpeed = 130 mph

[Pole Properties

inches, clear distance between connection plate and upright

. 75) |
ap = -In
P10

Pole Properties

inches, use X to zero out

Current Values New Values
Ypole = 21.5ft |2 1.5 feet (UA) Common wall thicknesses:
Yameom = 201t 00 feet(up) 02301 in
Diameteryase pole = 16+in | inches, measured flat to flat (UD) 85?3!%
twall pole = 0.375-in | inches (UE) 827,?“

—

—

pSummary - Upright Geometry
SHH e
Ypole = 21.51t Y arm.conn = 20 ft a = 0-deg Gap = ( 0 j-in
Diameterpase pote = 16-in twall.pole = 0.375-in

Upright Combined Stress Ratio and Deflections
max(CSR yole) = 0.531 max( Ay g) = 0.88-in max(Ay 4) = 0-in

12/12/2017 MastArm.xmcd v5.1 7



Mast Arm Connection(s) Analysis DataFile = "Cortez 1 NE Exist.dat" WindSpeed = 130-mph

[Connection Properties

Current Values

Neonn.plate = 22-In

05)
Uyertical plate = 0 -In
1).
dbolt.conn = 0 -n
2)
thaseplate.arm = 0 ‘n

Connection Properties

nSummary - Connection Geometry

Neonn.plate = 22-In

1).
dbolt.conn = 0 -n
15)
teonn.plate = 0 -n

0.3125
Weonn.plate = 0

Connection Ratios

0.636
PRpoit = g

-1n

12/12/2017

New Values

inches, for two arm Mast Arms both connection plate
heights must be equal (HT)

inches (FL)

inches, use X to zero out (SL)

inches (FP)

inches, use X to zero out (SP)

inches (FK)

inches, use X to zero out (SK)

LT

75) . 14,1146
Gap = -in Offsetyonn = -in
0 0
6 . 9) .
#ConnBolts = 0 Spacingpoits.conn = 0 -n
23 05) . 2
beonn.plate = 0 ‘n tyertical.plate = 0 -In thaseplate.arm = 0 -In
0.3125)
Wvertical.plate = -In
0
0.627 0.839 0.998
CSRt.vert.plate = 0 PRt.baseplate.arm = 0 PRt.connplate.arm = 0

MastArm.xmcd v5.1



Base Plate Analysis DataFile = "Cortez 1 NE Existdat”  WindSpeed = 130-mph

[Base Plate Properties

Current Values New Values

#AnchorRods = 6 use 6 bolts minimum

1

dpolt.pole = 1.5-In inches (BC)

Base Plate Properties

Ciimmans | |V\r|ght Basn Dlata f:nr\rnetry

E#AnchorRods =6 . &Ancnors — dbolt.pole =15iIn——— tbaseplate.pole = 2.5in

Diameteryaseplate.pole = 28-in

Upright Base Plate Performance Ratios

PRyoq = 0.656 PRplate.;:)ole =1

Foundation Analysis Cohesionless or Cohesive Soil  DataFile = "Cortez 1 NE Exist.dat"

[Soil Properties

Current Values New Values
) Clay
SoilType =1 ® Sand 0-clay 1-sand

bgoil = 30-deg degrees, soil friction angle (sand)

Coil = 2000-psf psf, soil shear strength (clay)

A

soil = 42.6-pcf pcf, soil density (typical design value = 45-50 pcf)
vertical distance between top of
Offset = 01t foundation and groundline
Npiows = 15 Number of blows per foot.
o If N< 5, contact the district geotech Engineer SMV3 136
Soil Properties
pSummary - Soil Properties and Drilled Shaft Geometry
. 0 -clay
SoilType =1 1 _sand dsoil = 30-deg Csoil = 2000-psf Ysoil = 42.6-pcf Offset = 0 ft
Diametergp, = 4 ft Lohart = 111t Lembedment.rod = 30-in Lanchor.rod = 38:In
#BarsProvided = 12 dpar = 1.41-in

Foundation Performance Ratios

PRfoundation = 0.886

12/12/2017 MastArm.xmcd v5.1



Fatigue Analysis DataFile = "Cortez 1 NE Exist.dat"  WindSpeed = 130-mph

Use the member cross section adjacent to the weld toe to compute the nominal stress range. LTS 11.9
FatigueCategory := 2 SMV311.6
(2o oY el for Fatioue

fgalloping.f;\rml = 3.5-ksi CAFTfullpengroove.weld..’:1rml = 7-ksi Checkg.alllo;:»ing.arml = "OK"
fgalloping.armz = 0-ksi CAFTfullpengroove.weld..’:1rm2 = "NA" -ksi Checkg.alllo;:»ing.armz = "NA"
fgalloping.pole = 2.3-ksi CAFTfulIpengroove.weld.pole = 4.5ksi Checkgalloping.pole = "OK"
fawg.arm1 = 2.4-ksi Checkpwg.army = "OK"
fowg.armz = 0-ksi Checkpwg.armz2 = "NA”"
frwg.pole = 2.2-ksi Checkpwg.pole = "OK"

A325 Connection Bolts

f 9 ks CAFT, 16-ksi Check o
= -KSI = -KSI ec =
t.g.bolt 00 conn.bolt g.conn.bolt "OK™
f > ki Check oK
= -KSI ec =
t.nwg.bolt 0.0 nwg.conn.bolt "OK™

Anchor Bolts
figrod = 3.5-ksi CAFT anchor rods = 7-Ksi Checkg rog = "OK"

ftnwg.rod = 3.4-ksi Checkpwg.rog = "OK™

12/12/2017 MastArm.xmcd v5.1



[*] Summary

Mast Arm Design and Analysis Summary DataFile = "Cortez 1 NE Exist.dat"  WindSpeed = 130-mph

Subject = "Cortez - 43rd St W NE Exist" DesignedBy = "SML" PoleLocation = "Pole 1 - NE Corner"
ProjectNo = "404-6002870" CheckedBy = " " Date = "12/12/2017"

1st Mast Arm

#Signalsymy = 2 #Panelsym; = 1
X 24 ft Secti 3 Backplat !
i = eClIONSg; = ackplateg; =
signal.arml 34 signal.arml 5 p signal.arml 1
2

Xpanel.arml = (12)ft Areapanel.arml = (20)ft

Ltotal.arm1 = 46 ft I—splice.provided.arml = 24-in

‘A= 35.1 ‘Bz 7.0833 ) Fom 11.9973)
Fere Lami= 129 ft Fpe DiaMmeterjp amy = 119173 -in e DiaMmeterpzse arm1 = 13 -in
‘ED'= ‘ B 0.25 \ .

= wallarmi = | o oo 1IN max(Agmy) = 4.7L-in max(CSRgmy) = 0.571
2nd Mast Arm

#Signals;my = 0 #Panelsymo = 1

Xsignal.armz =(0)ft SeCtionssignal.armZ =(0) Backplatesignal.armZ =(0)

2

Xpanel.armz =(0.1)ft Areapanel.armz = (0.1)ft

Ltotal.arm2 = 0ft I—splice.provided.armz = 24-in 'UF'= a = 0-deg (Angle Between Arms)

"SA'= 0 'SB'= . 0). 'sC= . 0).
spre bam2 = [O)ﬂ e DIaMeterijp armp = (O)m isgre DlaMeteliase arm2 = (O)m
'SD'= 0). i

SH'= twall.arm2 = [0)'”] maX(AarmZ) =0-in maX(CSRarmZ) =0

12/12/2017 MastArm.xmcd v5.1 11



Luminaire Arm and Connection

(use MC10x33.6 channel for connection)

"LA'= Yyminaire = Oft "LB'= Xjyminaire = 0ft

'LD'= twall.lumarm = 0-in 'LE'= S|0p9|umarm =0

'LG'= dpoitjym = 0-in "LH'= thaseplate.um = 0-iN

'LI'= Whgse jym = 0-in "LK'= Wehannel lum = 0-In

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0
Upright

"UA'= Ypole = 21.5t 'UB'= Yarm.conn= 20-ft

'uD'= Diameter, = 16in .
u base.pole "UE'= tyall.pole = 0.375in

"UG'= Yym.conn = Oft

AX.d| = 0.88-in
Az = 0-n Slope, = 0-deg
1st Arm/Upright Connection
#ConnBoItsO =6 "HT'= Neonnplate = 22N
'FK'= tbaseplate.atrm0 = 2:in 'FL'= tvertical.plateO = 0.5in
'FN'= errtica|_p|ateo = 0.3125in 'FO'= OffsetConno = 14.1146in
'FP= dbolt.connO = Lin 'FR'= tconn.plateO = 15in
'FS'= Spacingbons_conno = 9in FT'= Wconn_mateo = 0.3125in
2nd Arm/Upright Connection
#ConnBoIts1 =0 "HT'= Neonnplate = 22N
'SK'= tbaseplate.arml = 0in 'SL'= tvertical.platel = 0-in
'SN'= errtical.platel = 0in 'sO'= offsmconnl = 0in
'Sp= dbolt.connl = 0-in 'SR'= tconn.platel = 0-in
'SS'= Spa(:ingbolts.connl =0in 'ST'= Weonn.plate, = 0-in

12/12/2017 MastArm.xmcd v5.1

DataFile = "Cortez 1 NE Exist.dat WindSpeed = 130-mph

‘Lc'= Diameteryage jymarm = 0-in

"LF'= Mymarm = Oft

PRconn.plate.lum =0

'uc'= Diameter;jp pore = 13.0192in

‘UF'= a = 0-deg

Slope, = 0.46-deg
Capole = 0.996

max(CSR ole) = 0.531

'Fr'= bconn.plateO = 23in

PRboItO
0.636

PR'(.baseplate.arm0 0.839
PRt.connplate.armo 0.998
0.627

CSRt.vert.plate0
'§J'= bconn.platel = 0-in

PRboltl

PR'(.baseplate.arm1

0
0
PRt.connplate.arml 0
0

CSRt.vert.platel

12



Pole Baseplate DataFile = "Cortez 1 NE Exist.dat WindSpeed = 130-mph
#AnchorRods = 6 'BA'= Diameteryssepiate pole = 281N "BB'= thaseplate.pole = 2-21N

'BC'= dpoitpole = 1.5N 'BF'= Lembedment.rod = 30N

Diameteryoitcircle.pole = 22-IN PRrog = 0.656

PRplate.pole =1

Foundation
"DA'= Lgnare= 111t 'DB'= Diameterg = 4-ft Opar = 1.41-in Offset = 0ft
dbar . .
"RA'= round =11 'RB'= #BarsProvided = 12 Diameter epar circle = 2.7783 ft
0.125n '
'RC'= NumSpaces, par = 10 'RD'= Syp = 12-in PRfoundation = 0-886

[k} WRITEPRN to Line 1-2-3
Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Cambery := 2-deg Camberm, := 2-deg

Larmy = ZLa,ml - if[(La,mll = 0~ft),0-ft,2~ft} Larma 1= ZLa,mz - if[(La,mzl = 0~ft),0-ft,2~ft}

Deflection,ymy := Slopey-Lami + max(Aarml) Deflection, = 9.18-in

CamberArm1pard = sin(Camberarml)-Larml CamberAm 1, pyar = 19.26-in

Deflectiongmy = [ Slope,- Larmy (sin(@))] + Slopey-Lama-€0os(e) + max(Agmy) Deflection,, = 0-in

CamberArm2,pyard = sin(Camberarmz)-Larmz CamberAMm2,pyarg = 0-in

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

a = 0-deg ;= if[(c > 180-deg), (360-deg — o), ]
Offsetconno = 14.1-in bconn.pmeo = 23-in Neonn.plate = 22-in a = 0-deg
Offsetconnl = 0-in bconn.pmel = 0-in

sin(Camberarml) b |
Xy:= Offse'[conno - tconn.plate0 - hconn.plate'f vy = conn.platey Xy = 12.23-in  y;, = 115:in
2

sin(Camberyy) Doonn plate,
Xp = OffSEtconnl - tconn.plate1 = Neonn.plate > -cos(a) + 5 -sin(ay)

sin(Camberyma) ) Deonn plate,
Yo = OffSEtconnl - tconn.plate - hconn.plate' 'Sm(o‘) - 'COS(OL)

1 2 Xp = —0.38-iry, = 0-in

Clearance := J(xl - x2)2 +(y1 - y2)2 Clearance ;= if[(yz <y1).if[(xg > xz),CIearance,O-in],CIearance] Clearance = 17.07-in

(if Clearance equals 0, then Connection Plates intersect and redesign is required.

12/12/2017 MastArm.xmcd v5.1 13



Plan View - Connection Plate Clearance for Two Arm Connections

EI_ Coanrdinatac far Drawinae

Connection Plate Clearance

257

207

15p

101

Connection Plate 1
Connection Plate 2
e Pole Section

12/12/2017

MastArm.xmcd v5.1

Clearance = 17.07-in

Diametercong pole = 13.2292-in

tconn.plate0 = 1.5n
bconn.plate0 = 23-in
tvertical.plate0 = 0.5:in

Offsetconno = 14.1146-in

Gap0 = 7.5in

tconn.plate1 = 0:in
bconn.platel = 0:in
tvertical.platel = 0-in
Offsetconnl = 0-in

Gap1 = 0-in

14



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

- 20 0

Dimensions in Inches

Dimensions in Inches

Shaft

CXD Reinforcement

Base Plate
Base Plate

OO Anchor Bolts

20

12/12/2017

MastArm.xmcd v5.1

Diameteryase pote = 16-in
Diameteryaseplate pole = 28-in
Diametergp, = 48-in
Diameteryoicircle.pole = 22:1N
Diameter,epar circle = 33.34-in
#AnchorRods = 6

#BarsProvided = 12

15



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

30

20

10

Dimensions in Inches
o

-30 -20

Shaft

Base Plate
G Reinf. Bar
G /\nchor Bolt

— D0

- 10
-20
- 30

-10 0 10 20

Dimensions in Inches

30

12/12/2017

MastArm.xmcd v5.1

Diameterpase pote = 16-in
Diameteryasepiate pole = 28-In
thaseplate.pole = 2.5-IN
Diametergagt = 4-ft
Diameteryjtcircle pole = 22+IN

Diameter epar circle = 33.3-1n

16



Cortez Rd (SR 684 - 44™ Ave W) at 43" St W
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Appendix C

Mathcad Program Output — Future Configuration




Custom File Name (optional)

Add file to file list

Select Data File (required)

This program works in conjunction with Mastarm Design Standards 17743 and 17745.

References:

Refresh File List |

FDOT Mast Arm Analysis Program

The new custom file will be a copy of the last file called from
||Cortez 1 NE Fut | the program. A ‘tat'extension will be added to the file name.

E6GE6TS All data files are in the same directory as the MastArm.xmcd file.

E6T24

E6T4 Path = "F:\Projects\Cortez - 43rd Ave W Mast Arm Review - 13M126\04 ,
E7T6 DataFile = "Cortez 1 NE Fut.dat"

Cortez 1 NE Exist
Cortez 1 NE Prop

Reference Changes

AASHTO Standard Specifications for Signs, Luminaires and Traffic Signals, 6th Edition (LTS).
FDOT Structures Manual Vol. 3 (SM V3).

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

[*l—Read In Data

General Information DataFile = "Cortez 1 NE Fut.dat"

Current Values

Subject = "Cortez - 43rd St W NE Future” 3rd St W NE Future

ProjectNo = "404-6002870"

PoleLocation = "Pole 1 - NE Corner" |

Date = "12/21/2017"

DesignedBy = "SML"

CheckedBy =

New Values

112/21/2017

Wind Speed DataFile = "Cortez 1 NE Fut.dat"

Current Value

WindSpeed = 130-mph

12/21/2017

New Value

| mph SMV33.8.2

MastArm.xmcd v5.1

Use Control+F9 to
recalculate the worksheet,
once to write out data, twice
to read in data



Arm 1 Analysis

DataFile = "Cortez 1 NE Fut.dat"

WindSpeed = 130-mph

[Arm 1 Loads

SignalData,m =

New Values

SignDatagm =

New Values

12/21/2017

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 17 3 "yes"
2 29 3 "yes"
3 40 4 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 17 3 "yes"
2 29 3 "yes"
3 40 4 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 10 20
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)" use X to zero out data
1 10 20 use 0 to keep current values
2 0 0
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 1 Loads

[Arm 1 Properties

Current Values
I—total.alrml = 46ft

Diameterpase arm1 = 13-in

DiStspIice.from.base.arml =1

0.25 \
twall.arm1 = 0.375 -In

Arm 1 Properties

[¥— Analvze Arm 1

New Values

291t

LU

feet, 40 ft. max. for 1 piece arms

inches, measured flat to flat (FG)

feet, splice distance, for 2 piece arms,

length of piece closest to pole,
use X to zero out (FE)

set Distgpjice from.pase.arm1= Oft
for NO SPLICE

inches, this value is used for one piece arms (FD)

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (FH)

Summary - Arm 1 Geometry and Loading

WindSpeed = 130-mph

7.08

Diameter; =
tip.arm1 (11.22

Xsignal.armlil

17|ft
29
40

I—total.alrml = 461t

i Di t 121,
-In lameter, = -In
base.arml 13

SeCtiOﬂSsignal.armlil

3
3
4

_Q
RS

Location of Signs and Signals

L 351
arml = 12.9

X =
panel.armljl

[ o]t

Arm 1 Combined Stress Ratio and Deflection

max(CSRymy) = 0.628

12/21/2017

max(Aa,ml) = 4.905-in

MastArm.xmcd v5.1

. (]
~10 o

0.25 )
twall.arm1 = 0.375 -In

Aredyanelarm1., =

j1
2

2'd99'2(|—arm1 - I—splice.provided) = 18.43-in



Arm 2 Analysis

DataFile = "Cortez 1 NE Fut.dat"

WindSpeed = 130 mph

[Arm 2 Loads

SignalDatagym, =

New Values

SignDatagy, =

New Values

12/21/2017

"SignalNumber" "DistanceToSignal(ft)"

"NumberOfSignalHeads" "BackPlate"

1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br Ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)"
1 0 0 use X to zero out
2 0 0 use 0 to keep current values
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 2 Loads

[Arm 2 Properties

Current Values

Ltotal.armz = 0ft

Diameterpsse arm2 = 0-in

DiStspIice.from.base.armz =0-ft

0).
twall.arm2 = 0 -In

vivv D DrAanAar +ine

New Values

feet, 40 ft. max. for 1 piece arms, use X to zero out set Lygs arm2 = Oft for NO ARM2

inches, measured flat to flat, use X to zero out (SG)

feet, splice distance, for 2 piece arms, . _
length of piece closest to pole, set Distspiice.from.base arma= Ot

use X to zero out (SE) for NO SPLICE

inches, use X to zero out (SD)

UL

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (SH)

Summary - Arm 2 Geometry and Loading

[k—Analyze Afm 2

-03

WindSpeed = 130-mph

0
Diameterijp armo = (o)in

Ltotal.armz = 0ft

-0.2 -01

Location of Signs and Signals

- 0 H O O i
Diameterygse armp = (oj.m Larm2 = (Oj ft twall.arm2 = (Oj.ln

xsignal.armziz = SECtionSsignal.armZi2
offt 0
0 0

X = Area =
panel.armzj2 panel.armzj2

Arm 2 Combined Stress Ratio and Deflection

max(CSRarmz) =0

12/21/2017

maX(AarmZ) =0-in 2'dEQ'Z(Larm2 - I—splice.provided) = -1.68-in

MastArm.xmcd v5.1 5



Luminaire Arm Analysis DataFile = "Cortez 1 NE Fut.dat"  WindSpeed = 130-mph

[Luminaire Properties

See Design Standards 17743 and 17745 for input values.

Z
®
=
5
c
®
”

Current Values set Yjuminaire= Oft for NO LUMINAIRE

Y uminaire = 0 ft feet, use X to zero out (Standard LA = 40 feet)

Xiuminaire = 10-ft feet, use X to zero out (Standard LB = 10 feet)

Diameter, e jumarm = 3-iN inches, use X to zero out (Standard LC = 3 inches)

twalllumarm = 0.125-in inches, use X to zero out (Standard LD = 0.125 inches)

Slopeymarm = 0.5 rise/run, use X to zero out (Standard LE = 0.5)

Mumarm = 8-t feet, use X to zero out (Standard LF = 8 feet)

dpolt lum = 0.5+in inches, use X to zero out (Standard LG = 0.5 inches)

UL

thaseplate lum = 0-75-in inches, use X to zero out (Standard LH = 0.75 inches)

Luminaire Properties

m—Analvm | iminaire - -
Summary - Luminaire Arm Geometry

Y luminaire = 0ft Xjuminaire = 0-ft DiamEterbase.lumarm = 0-in twall.lumarm = 0-in
Slopejymarm = 0 Mumarm = O-ft dpoltum = 0-in thaseplate.lum = 0-IN
Whase.lum = 0-in Wehannel.lum = 0-in

Luminaire Arm Ratios

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0 PRconn.plate.lum =0

12/21/2017 MastArm.xmcd v5.1



Upright Analysis DataFile = "Cortez 1 NE Fut.dat" WindSpeed = 130mph

[Pole Properties

Current Values New Values
Ypole = 21.5ft | feet (UA) Common wall thicknesses:
0.1793in.
Yarm.conn = 20 ft | feet (UB) 0.2391in.
0.251n.
Diameterpsge pole = 16-in | inches, measured flat to flat (UD) 0.313in.
) 0.375in.
twall.pole = 0.375-in | inches (UE) 05in.
7.5 | inches, clear distance between connection plate and upright
Gap = ( j-in P prig
0 | inches, use X to zero out

Pole Properties

pSummary - Upright Geometry

<

7.5
Ypole = 21.5ft arm.conn = 20 ft a = 0-deg Gap = ( j-in
Diameteryse pote = 16-in twall.pole = 0.375-in

Upright Combined Stress Ratio and Deflections
max(CSRpole) = 0.597 max( Ay q1) = 0.9-in max(A, ) = 0-in

12/21/2017 MastArm.xmcd v5.1 7



Mast Arm Connection(s) AnalysiS DataFile = "Cortez 1 NE Fut.dat"

WindSpeed = 130-mph

[Connection Properties

Current Values New Values

j.
j.in
j.m

Connection Properties

Neonn plate = 22-1n

0.5
0

tyertical plate = ( In
1

dbolt.conn = [0

2

tbase late.arm =
P 0

LT

inches, for two arm Mast Arms both connection plate
heights must be equal (HT)

inches (FL)

inches, use X to zero out (SL)

inches (FP)

inches, use X to zero out (SP)

inches (FK)

inches, use X to zero out (SK)

nSummary - Connection Geometry

G 7.5
ap = .
P 0

#ConnBolts = (

Neonn plate = 22-1N In

1j~in

dbolt.conn = [0

14.1146
0

In

j.
j.m

Offseteonn = (

9
0

y

Spacingpoits conn = (

15) 23) | 05) 2) .
teonn.plate = 0 -n beonn plate = 0 -n tuertical plate = 0 -In thaseplate.arm = 0 -n
0.3125) | 0.3125) |
Weonn.plate = 0 -In Wvertical.plate = 0 -In

Connection Ratios

0.684
PRpoit = g

CSRt.vert.plate = ( 0

12/21/2017

0.682

0.839
0

0.998
0

) ) J

IDRt.baseplate.arm = ( IDRt.connplate.arm = (

MastArm.xmcd v5.1



Base Plate Analysis DataFile = "Cortez 1 NE Fut.dat"  WindSpeed = 130mph

|Base Plate Properties

Current Values New Values

#AnchorRods = 6 use 6 bolts minimum

1

dpolt pote = 1.5+ inches (BC)

Base Plate Properties

Ciitmmanrs | ||qr| ht Basn Dlata f:nr\rnetr )
[»#AnchorRods = 6 - &gAncnors — dpolt.pole = 1.5~|n—y thaseplate.pole = 2.5-1n

Diameteryaseplate pole = 28-in

Upright Base Plate Performance Ratios

PRyog = 0.722 PRplate.pole =1

Foundation Analysis Cohesionless or Cohesive Soil  DataFile = "Cortez 1 NE Fut.dat"

[Soil Properties

Current Values New Values
) Clay
SoilType =1 ® Sand 0-clay 1-sand

bsoil = 30-deg degrees, soil friction angle (sand)

Csoil = 2000-psf psf, soil shear strength (clay)

D

soil = 42.6-pcf pcf, soil density (typical design value = 45-50 pcf)
vertical distance between top of
Offset = 01t foundation and groundline
Npjows = 15 Number of blows per foot.
o If N< 5, contact the district geotech Engineer SMV3 136
Soil Properties
pSummary - Soil Properties and Drilled Shaft Geometry
. 0 -clay
SoilType =1 1 _sand dsoil = 30-deg Csoil = 2000-psf Ysoil = 42.6-pcf Offset = 0 ft
Diametergpaf = 4 ft Lohart = 111t Lembedment.rod = 30-in Lanchor.rod = 38-In
#BarsProvided = 12 dpar = 1.41-in

Foundation Performance Ratios

PRfoundation = 0.96

12/21/2017 MastArm.xmcd v5.1



Fatigue Analysis DataFile = "Cortez 1 NE Fut.dat"  WindSpeed = 130mph

Use the member cross section adjacent to the weld toe to compute the nominal stress range. LTS 11.9
FatigueCategory := 2 SMV311.6
(e ringher i e Lor Fatigue

fqalioping.arm1 = 4.1-Ksi CAFTiyiipengroove.weld.arm1 = 7-KSi Checkgalloping.arm1 = "OK™
fqalloping armz2 = 0-ksi CAFTtulipengroove.weld.armz = "NA" -ksi ChecKgalioping.armz2 = “NA"
Taatioping pote = 2.7-Ksi CAFTyiipengroove. weld.pole = 4.5-ksi ChecKgalloping.pole = "OK"
fowg.arm1 = 2.6-ksi Checkpwg.arms = "OK"
frwg.arm2 = 0-ksi ChecKnyg armz = "NA"
fowg.pote = 2.4-ksi Checknwg.pole = "OK"

A325 Connection Bolts

f *) ks CAFT, 16-ksi Check o
= -KSI = 16b-KsI ec =
t.g.bolt 0.0 conn.bolt g.conn.bolt "OK"
; 3.5 i Check "OK"
= -KSI ec =
t.nwg.bolt 0.0 nwg.conn.bolt "OK™

Anchor Bolts
figrod = 4.1:ksi CAFT znchorrods = 7-Kksi Checkg roq = "OK"

ftnwg.rod = 3.7-ksi Checkpwg.rog = "OK™

12/21/2017 MastArm.xmcd v5.1



[*] Summary

Mast Arm Design and Analysis Summary DataFile = "Cortez 1 NE Futdat"  WindSpeed = 130-mph

Subject = "Cortez - 43rd St W NE Future" DesignedBy = "SML" PoleLocation = "Pole 1 - NE Corner"
ProjectNo = "404-6002870" CheckedBy = " " Date = "12/21/2017"

1st Mast Arm

#Signalsym; = 3 #Panelsym; = 1
17 3 1
Xsignal.arml =29 |ft SeCtionssignal.arml =3 Backplatesignal.arml =1
40 4 1
2
Xpanel.arml = (10)ft Areapanel.arml = (20)ft
Ltotal.arm1 = 46 ft I—splice.provided.arml = 24-in
‘A= 35.1 ‘Bz 7.0833 ) Fom 11.9973)
Fere Lami= 129 ft Fpe DiaMmeterjp amy = 119173 -in e DiaMmeterpzse arm1 = 13 -in
‘ED'= ‘ B 0.25 \ .
= wallarmi = | o oo 1IN max( Agma) = 4.9-in max(CSRgms) = 0.628
2nd Mast Arm
#Signals;my = 0 #Panelsymo = 1
Xsignal.armz =(0)ft SeCtionssignal.armZ =(0) Backplatesignal.armZ =(0)
2
Xpanel.armz =(0.1)ft Areapanel.armz = (0.1)ft
Ltotal.arm2 = 0ft I—splice.provided.armz = 24-in 'UF'= a = 0-deg (Angle Between Arms)
"SA'= 0 'SB'= . 0). 'sC= . 0).
spre bam2 = [O)ﬂ e DIaMeterijp armp = (O)m isgre DlaMeteliase arm2 = (O)m
'SD'= 0). -
SH= twall.arm2 = [0)4” maX(AarmZ) =0-in maX(CSRarmZ) =0

12/21/2017 MastArm.xmcd v5.1 11



Luminaire Arm and Connection DataFile = "Cortez 1 NE Fut.dat" WindSpeed = 130-mph

(use MC10x33.6 channel for connection)

"LA= Yuminaire = O ft "LB'= Xjyminaire = 0 ft

'LD'= twall.lumarm = 0-in 'LE'= S|0p9|umarm =0

'LG'= dpoijym = 0-in "LH'= thaseplate.um = 0-1n

'LI'= Wigse jym = 0-in "LK'= Wehannel lum = 0-in

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0
Upright

'UA'= Ypole = 21.5-ft
pole 'UB'= Yarm.conn = 20-ft

'uD'= Diameter, = 16-in .
u base.pole "UE'= tyall.pole = 0.375-in

'UG'= YIum.conn =0ft

AX.d| = 0.9-in
Az = 0-n Slope, = 0-deg
1st Arm/Upright Connection
#ConnBoItsO =6 "HT'= Neonnplate = 22+IN
'FK'= tbaseplate.armo = 2-in 'FL'= tverticatl.plate0 = 0.5in
'EN'= Wyerti = 0.3125-in 'FO'=
verticalplateg Offseteony = 14.1146-in
'FP= dbolt.connO =1in 'FR'= tconn.plateO =15in
'FS'= Spacingbons_conno =9-in FT'= Wconn_mateo = 0.3125-in
2nd Arm/Upright Connection
#ConnBoIts1 =0 "HT'= Neonnplate = 22-0N
'SK'= tbaseplate.arml = 0-in 'SL'= tverticatl.plate1 = 0-in
'SN'= errtical.platel = 0-in 'sO'= offsmconnl = 0-in
'Sp= dbolt.connl = 0:in 'SR'= tconn.platel = 0:in
'SS'= Spa(:ingbolts.connl = 0-in 'ST'= Weonn.plate, = 0-in

12/21/2017 MastArm.xmcd v5.1

‘Lc'= Diameterpase jumarm = 0-in

"LF'= Mymarm = O ft

PRconn.plate.lum =0

"uc'=

Diameter;jp pole = 13.0192-in

'UF'= o= 0-deg

Slope, = 0.48-deg
Capole = 0.996

max(CSR ole) = 0.597

'Fr'= bconn.plateO = 23:in

PRoolt,
0.684
PR'(.baseplate.arm0 0.839
PRt.connplate.armo 0.998
0.682
CSRt.vert.plate0

'§J'= bconn.platel = 0-in

PRboltl

0

PR
’(.baseplate.arm1 0
PRt.connplate.arml 0
0

CSRt.vert.platel

12



Pole Baseplate DataFile = "Cortez 1 NE Fut.dat" WindSpeed = 130-mph
#AnchorRods = 6 'BA'= Diameteryasepiate pole = 28-In 'BB'= thaseplate.pole = 2.5-IN

‘BC'= dbolt.pole = 15in "BF'= Lembedment.rod = 30-in

Diameteryoitcircle.pole = 22-IN PRrog = 0.722

PRplate.pole =1

Foundation
"DA'= Lgnae = 11-ft 'DB'= Diametergyq = 4-ft Opar = 1.41-in Offset = 0ft
dbar . .
"RA'= round — =11 'RB'= #BarsProvided = 12 Diameter epar circle = 2.7783 ft
0.125in ‘
‘RC'= NumSpaces,, par = 10 'RD'= Syp = 12-in PRfoundation = 0.96

[k} WRITEPRN to Line 1-2-3
Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Cambery := 2-deg Camberm, := 2-deg

Larmy = ZLa,ml - if[(La,mll = 0~ft),0-ft,2~ft} Larma 1= ZLa,mz - if[(La,mzl = 0~ft),0-ft,2~ft}

Deflection,ymy := Slopey-Lami + max(Aarml) Deflection,, = 9.49-in

CamberArm1pard = sin(Camberarml)-Larml CamberAm 1, pyar = 19.26-in

Deflectiongmy = [ Slope,- Larmy (sin(@))] + Slopey-Lama-€0os(e) + max(Agmy) Deflection,, = 0-in

CamberArm2,pyard = sin(Camberarmz)-Larmz CamberAMm2,pyarg = 0-in

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

a = 0-deg ;= if[(c > 180-deg), (360-deg — o), ]
Offsetconno = 14.1-in bconn.pmeo = 23-in Neonn.plate = 22-in a = 0-deg
Offsetconnl = 0-in bconn.pmel = 0-in

sin(Camberarml) b |
Xy:= Offse'[conno - tconn.plate0 - hconn.plate'f vy = conn.platey Xy = 12.23-in  y;, = 115:in
2

sin(Camberyy) Doonn plate,
Xp = OffSEtconnl - tconn.plate1 = Neonn.plate > -cos(a) + 5 -sin(ay)

sin(Camberyma) ) Deonn plate,
Yo = OffSEtconnl - tconn.plate - hconn.plate' 'Sm(o‘) - 'COS(OL)

1 2 Xp = —0.38-iry, = 0-in

Clearance := J(xl - x2)2 +(y1 - y2)2 Clearance ;= if[(yz <y1).if[(xg > xz),CIearance,O-in],CIearance] Clearance = 17.07-in

(if Clearance equals 0, then Connection Plates intersect and redesign is required.

12/21/2017 MastArm.xmcd v5.1 13



Plan View - Connection Plate Clearance for Two Arm Connections

EI_ Coanrdinatac far Drawinae

Connection Plate Clearance

257

207

15p

101

Connection Plate 1
Connection Plate 2
e Pole Section

12/21/2017

MastArm.xmcd v5.1

Clearance = 17.07-in

Diametercong pole = 13.2292-in

tconn.plate0 = 1.5n
bconn.plate0 = 23-in
tvertical.plate0 = 0.5:in

Offsetconno = 14.1146-in

Gap0 = 7.5in

tconn.plate1 = 0:in
bconn.platel = 0:in
tvertical.platel = 0-in
Offsetconnl = 0-in

Gap1 = 0-in
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Plan View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

- 20 0

Dimensions in Inches

Dimensions in Inches

Shaft

CXD Reinforcement

Base Plate
Base Plate

OO Anchor Bolts

20

12/21/2017

MastArm.xmcd v5.1

Diameteryase pote = 16-in
Diameteryaseplate pole = 28-in
Diametergp, = 48-in
Diameteryoicircle.pole = 22:1N
Diameter,epar circle = 33.34-in
#AnchorRods = 6

#BarsProvided = 12
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

30

20

10

Dimensions in Inches
o

-30 -20

Shaft

Base Plate
G Reinf. Bar
G /\nchor Bolt

— D0

- 10
-20
- 30

-10 0 10 20

Dimensions in Inches

30

12/21/2017

MastArm.xmcd v5.1

Diameterpase pote = 16-in
Diameteryasepiate pole = 28-In
thaseplate.pole = 2.5-IN
Diametergagt = 4-ft
Diameteryjtcircle pole = 22+IN

Diameter epar circle = 33.3-1n

16



Cortez Rd (SR 684 - 44™ Ave W) at 43" St W
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Appendix D

Mathcad Program Output — Proposed Configuration




Custom File Name (optional)

Add file to file list

Select Data File (required)

FDOT Mast Arm Analysis Program

||Cortez 1 NE Prop | The new custom file will be a copy of the last file called from

the program. A ‘tat'extension will be added to the file name.

Refresh File List |

F6F5W4

irunin
Cortez 1 NE Exist
Cortez 1 NE Prop

All data files are in the same directory as the MastArm.xmcd file.

Path = "F:\Projects\University Pkwy at Legacy Blvd Mast Arms\04 Analy:
DataFile = "Cortez 1 NE Prop.dat"

This program works in conjunction with Mastarm Design Standards 17743 and 17745. Reference Changes

References:

AASHTO Standard Specifications for Signs, Luminaires and Traffic Signals, 6th Edition (LTS).
FDOT Structures Manual Vol. 3 (SM V3).

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

[*l—Read In Data

General Information DataFile = "Cortez 1 NE Prop.dat"

Current Values

Subject = "Cortez - 43rd St W NE Prop" : - 43rd St W NE Prop

ProjectNo = "404-6002870"

PoleLocation = "Pole 1 - NE Corner"

Date = "12/12/2017"

DesignedBy = "SML"

CheckedBy =

New Values

1404-6002870

|F'|:|Ie 1- ME Comer

112112/2017

Use Control+F9 to

ISML

recalculate the worksheet,

once to write out data, twice

to read in data

Wind Speed DataFile = "Cortez 1 NE Prop.dat"

Current Value

WindSpeed = 130-mph

12/12/2017

New Value

| mph SMV33.8.2

MastArm.xmcd v5.1 1



Arm 1 Analysis

DataFile = "Cortez 1 NE Prop.dat"

WindSpeed = 130 mph

[Arm 1 Loads

SignalData,m =

New Values

SignDatagm =

New Values

12/12/2017

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 14 5 "yes"
2 24 3 "yes"
3 34 5 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 14 5 "yes"
2 24 3 "yes"
3 34 5 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 6 20
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)" use X to zero out data
1 6 20 use 0 to keep current values
2 0 0
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 1 Loads

[Arm 1 Properties

Current Values
I—total.alrml = 46ft

Diameterpase arm1 = 13-in

DiStspIice.from.base.arml =1

0.25 \
twall.arm1 = 0.375 -In

Arm 1 Properties

[¥— Analvze Arm 1

New Values

291t

—
—
—
—

|U_3?5

feet, 40 ft. max. for 1 piece arms

inches, measured flat to flat (FG)

feet, splice distance, for 2 piece arms,
length of piece closest to pole,
use X to zero out (FE)

set Distgpjice from.pase.arm1= Oft
for NO SPLICE

inches, this value is used for one piece arms (FD)

inches, for 2 piece arms, wall thickness of piece closest to the pole,
use X to zero out (FH)

Summary - Arm 1 Geometry and Loading

WindSpeed = 130-mph

7.08

Diameter; =
tip.arm1 (11.22

Xsignal.armlil

ft

14
24
34

Arm 1 Combined Stress Ratio and Deflection

max(CSRyms) = 0.602

12/12/2017

g
g

QO

-20

N

3
8 ~10

Location of Signs and Signals

I—total.alrml = 461t

12

j-in Diameteryase arm1 = (13

SeCtiOﬂSsignal.armlil

5

max(Aa,ml) = 4.738-in

)

-1n

0.25

twall.arm1 = (0 375)"]

L 351 ft
arml = 12.9

X
panel.armljl

Elft

Ar€apanel.armt.,

j1
2

2'd99'2(|—arm1 - I—splice.provided) = 18.43-in

MastArm.xmcd v5.1



Arm 2 Analysis

DataFile = "Cortez 1 NE Prop.dat"

WindSpeed = 130 mph

[Arm 2 Loads

SignalDatagym, =

New Values

SignDatagy, =

New Values

12/12/2017

"SignalNumber" "DistanceToSignal(ft)"

"NumberOfSignalHeads" "BackPlate"

1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br Ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)"
1 0 0 use X to zero out
2 0 0 use 0 to keep current values
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 2 Loads

[Arm 2 Properties

Current Values

I—total.alrmz = 0ft

Diameterpase armz = 0-in

DiStspIice.from.base.armz =0-ft

0).
twall.arm2: 0 -In

vin D Nennmne +imn

New Values

feet, 40 ft. max. for 1 piece arms, use X to zero out set Lyga arm2 = Oft for NO ARM2

inches, measured flat to flat, use X to zero out (SG)

feet, splice distance, for 2 piece arms, . _
length of piece closest to pole, set Distspiice.from.base arma= Ot

use X to zero out (SE) for NO SPLICE

inches, use X to zero out (SD)

UL

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (SH)

Summary - Arm 2 Geometry and Loading

[k Analyze Afm 2

-03

WindSpeed = 130-mph

0
Diameterijp armo = ( )in

I—total.alrmz = 0ft

-0.2 -01

Location of Signs and Signals

- 0 H 0 0 i
Diameteryae armp = (0).”’1 Lam2 = (O) ft twall.arm2 = (Oj.ln

0
xsignal.arm2i2 = SECtionSsignal.arm2i2
offt 0
0 0

X = Area =
panel.armzj2 panel.armzj2

Arm 2 Combined Stress Ratio and Deflection

max(CSRarmz) =0

12/12/2017

maX(AarmZ) = 0-in 2'dEQ'Z(Larm2 - I—splice.provided) = -1.68-in
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Luminaire Arm Analysis DataFile = "Cortez 1 NE Prop.dat”  WindSpeed = 130mph

[Luminaire Properties

See Design Standards 17743 and 17745 for input values.

Z
)
=
5
c
M
%)

Current Values set Yuminaire= Oft for NO LUMINAIRE

Y uminaire = 0 ft feet, use X to zero out (Standard LA = 40 feet)

Xiuminaire = 10-ft feet, use X to zero out (Standard LB = 10 feet)

Diameterpase jumarm = 3-in inches, use X to zero out (Standard LC = 3 inches)

twall.lumarm = 0.125-in inches, use X to zero out (Standard LD = 0.125 inches)

Slopejymarm = 0.5 rise/run, use X to zero out (Standard LE =0.5)

Mumarm = 8-t feet, use X to zero out (Standard LF = 8 feet)

dpolt jum = 0.5+in inches, use X to zero out (Standard LG = 0.5 inches)

LU

thaseplate.lum = 0.75-in inches, use X to zero out (Standard LH = 0.75 inches)

Luminaire Properties

m—Analvm | Liminaire - -
Summary - Luminaire Arm Geometry

Y luminaire = 0ft Xjuminaire = 0-ft Diameterbase.lumarm = 0-in twall.lumarm = 0-in
SIOpelumarm =0 MNumarm = 0-ft dbolt.lum = 0-in tbaseplate.lum = 0-in
Whase.lum = 0-in Wehannel.lum = 0-in

Luminaire Arm Ratios

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0 PRconn.plate.lum =0

12/12/2017 MastArm.xmcd v5.1



Upright Analysis DataFile = "Cortez 1 NE Prop.dat" WindSpeed = 130 mph

[Pole Properties

inches, clear distance between connection plate and upright

. 75) |
ap = -In
P10

Pole Properties

inches, use X to zero out

Current Values New Values
Ypole = 21.5ft |2 1.5 feet (UA) Common wall thicknesses:
Yameom = 201t 00 feet(up) 02301 in
Diameteryase pole = 16+in | inches, measured flat to flat (UD) 85?3!%
twall pole = 0.375-in | inches (UE) 827,?“

—

—

pSummary - Upright Geometry
SHH e
Ypole = 21.51t Y arm.conn = 20 ft a = 0-deg Gap = ( 0 j-in
Diameterpase pote = 16-in twall.pole = 0.375-in

Upright Combined Stress Ratio and Deflections
max(CSR yole) = 0.619 max( Ay g) = 0.89-in max(Ay 4) = 0-in

12/12/2017 MastArm.xmcd v5.1 7



Mast Arm Connection(s) Analysis DataFile = "Cortez 1 NE Prop.dat" WindSpeed = 130-mph

[Connection Properties

Current Values

Neonn.plate = 22-In

05)
Uyertical plate = 0 -In
1).
dbolt.conn = 0 -n
2)
thaseplate.arm = 0 ‘n

Connection Properties

nSummary - Connection Geometry

Neonn.plate = 22-In

1).
dbolt.conn = 0 -n
15)
teonn.plate = 0 -n

0.3125
Weonn.plate = 0

Connection Ratios

0.663
PRpoit = g

-1n

12/12/2017

New Values

inches, for two arm Mast Arms both connection plate
heights must be equal (HT)

inches (FL)

inches, use X to zero out (SL)

inches (FP)

inches, use X to zero out (SP)

inches (FK)

inches, use X to zero out (SK)

LT

75) . 14,1146
Gap = -in Offsetyonn = -in
0 0
6 . 9) .
#ConnBolts = 0 Spacingpoits.conn = 0 -n
23 05) . 2
beonn.plate = 0 ‘n tyertical.plate = 0 -In thaseplate.arm = 0 -In
0.3125)
Wvertical.plate = -In
0
0.661 0.839 0.998
CSRt.vert.plate = 0 PRt.baseplate.arm = 0 PRt.connplate.arm = 0

MastArm.xmcd v5.1



Base Plate Analysis DataFile = "Cortez 1 NE Prop.dat"  WindSpeed = 130-mph

[Base Plate Properties

Current Values New Values

#AnchorRods = 6 use 6 bolts minimum

1

dpolt.pole = 1.5-In inches (BC)

Base Plate Properties

Ciimmans | |V\r|ght Basn Dlata f:nr\rnetry

E#AnchorRods =6 . &Ancnors — dbolt.pole =15iIn——— tbaseplate.pole = 2.5in

Diameteryaseplate.pole = 28-in

Upright Base Plate Performance Ratios

PRyog = 0.772 PRplate.;:)ole =1
Foundation Analysis Cohesionless or Cohesive Soil  DataFile = "Cortez 1 NE Prop.dat"
[Soil Properties
Current Values New Values
) Clay
SoilType =1 ® Sand 0-clay 1-sand

bgoil = 30-deg degrees, soil friction angle (sand)

Coil = 2000-psf psf, soil shear strength (clay)

A

soil = 42.6-pcf pcf, soil density (typical design value = 45-50 pcf)
vertical distance between top of
Offset = 01t foundation and groundline
Npiows = 15 Number of blows per foot.
o If N< 5, contact the district geotech Engineer SMV3 136
Soil Properties
pSummary - Soil Properties and Drilled Shaft Geometry
. 0 -clay
SoilType =1 1 _sand dsoil = 30-deg Csoil = 2000-psf Ysoil = 42.6-pcf Offset = 0 ft
Diametergp, = 4 ft Lohart = 121t Lembedment.rod = 30-in Lanchor.rod = 38:In
#BarsProvided = 12 dpar = 1.41-in

Foundation Performance Ratios

PRfoundation = 0.822

12/12/2017 MastArm.xmcd v5.1



Fatigue Analysis DataFile = "Cortez 1 NE Prop.dat” ~ WindSpeed = 130 mph

Use the member cross section adjacent to the weld toe to compute the nominal stress range. LTS 11.9
FatigueCategory := 2 SMV311.6
(2o oY el for Fatioue

fgalloping.f;\rml = 3.8-ksi CAFTfullpengroove.weld..’:1rml = 7-ksi Checkg.alllo;:»ing.arml = "OK"
fgalloping.armz = 0-ksi CAFTfullpengroove.weld..’:1rm2 = "NA" -ksi Checkg.alllo;:»ing.armz = "NA"
fgalloping.pole = 2.5ksi CAFTfulIpengroove.weld.pole = 4.5ksi Checkgalloping.pole = "OK"
fnwg.arml = 2.5-ksi CheCknwg.arml = "OK"
frwg.arm2 = 0-ksi Checkpwg.armz2 = "NA”"
frwg.pole = 2.6-ksi Checkpwg.pole = "OK"

A325 Connection Bolts

f °% ) ks CAFT, 16-ksi Check o
= -KSI = -KSI ec =
t.g.bolt 0.0 conn.bolt g.conn.bolt "OK"
f ) ksi Check oK
= -ksi ecC =
t.nwg.bolt 0.0 nwg.conn.bolt "OK™

Anchor Bolts
figrod = 3.8-ksi CAFT anchor rods = 7-Ksi Checkg rog = "OK"

finwg.rod = 4-Ksi Checkpwg.rog = "OK™

12/12/2017 MastArm.xmcd v5.1



[*] Summary

Mast Arm Design and Analysis Summary DataFile = "Cortez 1 NE Prop.dat”  WindSpeed = 130-mph

Subject = "Cortez - 43rd St W NE Prop" DesignedBy = "SML" PoleLocation = "Pole 1 - NE Corner™
ProjectNo = "404-6002870" CheckedBy = """ Date = "12/12/2017"

1st Mast Arm

#Signalsym; = 3 #Panelsym; = 1
14 5 1
Xsignal.arml =| 24 |ft SeCtionssignal.arml =3 Backplatesignal.arml =1
34 5 1
2
Xpanel.arml =(6)ft Areapanel.arml = (20)ft
Ltotal.arm1 = 46 ft I—splice.provided.arml = 24-in
‘A= 35.1 ‘Bz 7.0833 ) Fom 11.9973)
Fere Lami= 129 ft Fpe DiaMmeterjp amy = 119173 -in e DiaMmeterpzse arm1 = 13 -in
‘ED'= ‘ B 0.25 \ .
= wallarmi = | o oo 1IN max(Agmy) = 4.74-in max(CSRgms) = 0.602
2nd Mast Arm
#Signals;my = 0 #Panelsymo = 1
Xsignal.armz =(0)ft SeCtionssignal.armZ =(0) Backplatesignal.armZ =(0)
2
Xpanel.armz =(0.1)ft Areapanel.armz = (0.1)ft
Ltotal.arm2 = 0ft I—splice.provided.armz = 24-in 'UF'= a = 0-deg (Angle Between Arms)
"SA'= 0 'SB'= . 0). 'sC= . 0).
spre bam2 = [O)ﬂ e DIaMeterijp armp = (O)m isgre DlaMeteliase arm2 = (O)m
'SD'= 0). -
SH= twall.arm2 = [0)4” maX(AarmZ) =0-in maX(CSRarmZ) =0

12/12/2017 MastArm.xmcd v5.1 11



Luminaire Arm and Connection

(use MC10x33.6 channel for connection)

"LA'= Yyminaire = Oft "LB'= Xjyminaire = 0ft

'LD'= twall.lumarm = 0-in 'LE'= S|0p9|umarm =0

'LG'= dpoitjym = 0-in "LH'= thaseplate.um = 0-iN

'LI'= Whgse jym = 0-in "LK'= Wehannel lum = 0-In

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0
Upright

"UA'= Ypole = 21.5t 'UB'= Yarm.conn= 20-ft

'uD'= Diameter, = 16in .
u base.pole "UE'= tyall.pole = 0.375in

"UG'= Yym.conn = Oft

AX.d| = 0.89-in
Az = 0-n Slope, = 0-deg
1st Arm/Upright Connection
#ConnBoItsO =6 "HT'= Neonnplate = 22N
'FK'= tbaseplate.atrm0 = 2:in 'FL'= tvertical.plateO = 0.5in
'FN'= errtica|_p|ateo = 0.3125in 'FO'= OffsetConno = 14.1146in
'FP= dbolt.connO = Lin 'FR'= tconn.plateO = 15in
'FS'= Spacingbons_conno = 9in FT'= Wconn_mateo = 0.3125in
2nd Arm/Upright Connection
#ConnBoIts1 =0 "HT'= Neonnplate = 22N
'SK'= tbaseplate.arml = 0in 'SL'= tvertical.platel = 0-in
'SN'= errtical.platel = 0in 'sO'= offsmconnl = 0in
'Sp= dbolt.connl = 0-in 'SR'= tconn.platel = 0-in
'SS'= Spa(:ingbolts.connl =0in 'ST'= Weonn.plate, = 0-in

12/12/2017 MastArm.xmcd v5.1

DataFile = "Cortez 1 NE Prop.dat' WindSpeed = 130-mph

‘Lc'= Diameteryage jymarm = 0-in

"LF'= Mymarm = Oft

PRconn.plate.lum =0

'uc'= Diameter;jp pore = 13.0192in

‘UF'= a = 0-deg

Slope, = 0.47-deg
Capole = 0.996

max(CSR yofe) = 0.619

'Fr'= bconn.plateO = 23in

PRboItO
0.663

PR'(.baseplate.arm0 0.839
PRt.connplate.armo 0.998
0.661

CSRt.vert.plate0
'§J'= bconn.platel = 0-in

PRboltl

PR'(.baseplate.arm1

0
0
PRt.connplate.arml 0
0

CSRt.vert.platel
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Pole Baseplate DataFile = "Cortez 1 NE Prop.dat' WindSpeed = 130-mph
#AnchorRods = 6 'BA'= Diameteryssepiate pole = 281N "BB'= thaseplate.pole = 2-21N

'BC'= dpoitpole = 1.5N 'BF'= Lembedment.rod = 30N

Diameteryoitcircle.pole = 22-IN PRrog = 0.772

PRplate.pole =1

Foundation
"DA'= Lghare= 121t 'DB'= Diameterg = 4-ft Opar = 1.41-in Offset = 0ft
dbar . .
"RA'= round =11 'RB'= #BarsProvided = 12 Diameter epar circle = 2.7783 ft
0.125n '
'RC'= NumSpaces, par = 10 'RD'= Syp = 12-in PRfoundation = 0-822

[k} WRITEPRN to Line 1-2-3
Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Cambery := 2-deg Camberm, := 2-deg

Larmy = ZLa,ml - if[(La,mll = 0~ft),0-ft,2~ft} Larma 1= ZLa,mz - if[(La,mzl = 0~ft),0-ft,2~ft}

Deflection,ymy := Slopey-Lami + max(Aarml) Deflection,, = 9.3-in

CamberArm1pard = sin(Camberarml)-Larml CamberAm 1, pyar = 19.26-in

Deflectiongmy = [ Slope,- Larmy (sin(@))] + Slopey-Lama-€0os(e) + max(Agmy) Deflection,, = 0-in

CamberArm2,pyard = sin(Camberarmz)-Larmz CamberAMm2,pyarg = 0-in

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

a = 0-deg ;= if[(c > 180-deg), (360-deg — o), ]
Offsetconno = 14.1-in bconn.pmeo = 23-in Neonn.plate = 22-in a = 0-deg
Offsetconnl = 0-in bconn.pmel = 0-in

sin(Camberarml) b |
Xy:= Offse'[conno - tconn.plate0 - hconn.plate'f vy = conn.platey Xy = 12.23-in  y;, = 115:in
2

sin(Camberyy) Doonn plate,
Xp = OffSEtconnl - tconn.plate1 = Neonn.plate > -cos(a) + 5 -sin(ay)

sin(Camberyma) ) Deonn plate,
Yo = OffSEtconnl - tconn.plate - hconn.plate' 'Sm(o‘) - 'COS(OL)

1 2 Xp = —0.38-iry, = 0-in

Clearance := J(xl - x2)2 +(y1 - y2)2 Clearance ;= if[(yz <y1).if[(xg > xz),CIearance,O-in],CIearance] Clearance = 17.07-in

(if Clearance equals 0, then Connection Plates intersect and redesign is required.

12/12/2017 MastArm.xmcd v5.1 13



Plan View - Connection Plate Clearance for Two Arm Connections

EI_ Coanrdinatac far Drawinae

Connection Plate Clearance

257

207

15p

101

Connection Plate 1
Connection Plate 2
e Pole Section

12/12/2017

MastArm.xmcd v5.1

Clearance = 17.07-in

Diametercong pole = 13.2292-in

tconn.plate0 = 1.5n
bconn.plate0 = 23-in
tvertical.plate0 = 0.5:in

Offsetconno = 14.1146-in

Gap0 = 7.5in

tconn.plate1 = 0:in
bconn.platel = 0:in
tvertical.platel = 0-in
Offsetconnl = 0-in

Gap1 = 0-in
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Plan View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

- 20 0

Dimensions in Inches

Dimensions in Inches

Shaft

CXD Reinforcement

Base Plate
Base Plate

OO Anchor Bolts

20

12/12/2017
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Diameteryase pote = 16-in
Diameteryaseplate pole = 28-in
Diametergp, = 48-in
Diameteryoicircle.pole = 22:1N
Diameter,epar circle = 33.34-in
#AnchorRods = 6

#BarsProvided = 12

15



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

30

20

10

Dimensions in Inches
o

-30 -20

Shaft

Base Plate
G Reinf. Bar
G /\nchor Bolt

— D0

- 10
-20
- 30

-10 0 10 20

Dimensions in Inches

30

12/12/2017
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Diameterpase pote = 16-in
Diameteryasepiate pole = 28-In
thaseplate.pole = 2.5-IN
Diametergagt = 4-ft
Diameteryjtcircle pole = 22+IN

Diameter epar circle = 33.3-1n
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Cortez Rd (SR 684 - 44™ Ave W) at 43" St W
Mast Arm Structural Evaluation (TSMA 13M126) (Rev01)

Addendum 1

Concrete Torsion Calculation Summary




.-anatee
N\ County

FLORIDA

Cortez Rd (SR 684 - 44™ Ave W)

at 434 St W
(TSMA No. 13M126)

NE Mast Arm Structural Evaluation
Comment Response Review

Date: 06/21/2018

1T IBR .
Steven M. Laney, PE. 46449
Date: 06/21/2018



Cortez Rd (SR 684 - 44™ Ave W) at 43" St W “3
Mast Arm Structural Evaluation (TSMA 13M126)
Comment Response Review

Summary:

Regarding the Phase 3 Submittal comment responses provided on 4/25/2018, an
additional request for concrete torsion calculations was made. As discussed, the
design of the existing mast arm was provided using an FDOT Mathcad program
version prior to the inclusion of the concrete torsion calculation routine. The intent of
the evaluation provided was to show that the Performance Ratios (PRs) were not
negatively impacted for the signal and sign modification versus the current
configuration or the future configuration as part of the original design.

Concrete torsion calculations are included in the FDOT Mathcad program but are
hidden under collapsed areas in order to save the amount of output provide for a
paper submittal. Additionally, the programs are to be rerun for the current
configuration and the proposed configuration using the actual drilled shaft details as
provided in the original design plans. Thus, the main reinforcing and the stirrup
reinforcing will be set to include the actual bar sizes and spacing. Note that in both
cases of the existing drilled shaft reinforcing for the stirrup spacing, using the latest
program version will show that the results exceed the torsion ratio limit. However, as
noted before, this does not mean that the structure is inadequate and that replacement
of the structure is necessary.

Refer to the following table for the comparison results and to the appendices for the
program output.

Torsion at Torsion
. . . Shear/Torsion Torsion Torsion (Ty) Capacity at
Configuration | Foundation PR Ratio (Kip-f0) (Kip-f0) Sg( I(T?{)Z) Sv2 (Tn2)
P (kip-ft)
Existing 0.805 1.30 90.9 118.2 115.7 99.2
Proposed 0.871 1.38 96.9 126.0 123.5 99.2
PﬁoNposfd 0.871 0.92 96.9 126.0 1235 148.8
ew
Notes: Foundation PR is for soil torsion analysis only

1.
2. Shear/Torsion Ratio isto be < 1.0

3. Proposed “New” analysis is for current drilled shaft stirrup spacing

4. Sy, is the location along the drilled shaft for the stirrup below the top 2 ft.

The Shear/Torsion ratio is calculated from the following formula with ¢twr = 0.9

Tor2

T

TorsionRatio,; :=

tor’ +n2

Page 1 of 1



Appendix A

Mathcad Program Output

NE Mast Arm Existing Configuration with Concrete Torsion Calculations




FDOT Mast Arm Analysis Program

Custom File Name (optional) " | The new custom file will be a copy of the last file called from
P the program. A ‘tat'extension will be added to the file name.
Add file to file list Refresh File List |
Select Data File (required) E6T4 All data files are in the same directory as the MastArm.xmcd file.
E7T6
Cortez 1 NE Exist Path = "F:\Projects\Cortez - 43rd Ave W Mast Arm Review - 13M126\04 ,
Cortez 1 NE Prop DataFile = "Cortez 1 NE Review_E.dat"

Cortez 1 NE Fut
Cortez 1 NE Review| P

This program works in conjunction with Mastarm Design Standards 17743 and 17745. Reference Changes

References:

AASHTO Standard Specifications for Signs, Luminaires and Traffic Signals, 6th Edition (LTS).
FDOT Structures Manual Vol. 3 (SM V3).

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

[*l—Read In Data

General Information DataFile = "Cortez 1 NE Review_E.dat"

Current Values New Values

Subject = "Cortez - 43rd St W E Rev" |

ProjectNo = "404-6002870" |

PoleLocation = "Pole 1 - NE Corner"

Date = "06/21/2018" |

Use Control+F9 to

DesignedBy = "SML" | recalculate the worksheet,
once to write out data, twice
CheckedBy = " " | to read in data

Wind Speed DataFile = "Cortez 1 NE Review_E.dat"

Current Value New Value

WindSpeed = 130-mph | mph SMV33.8.2

6/21/2018 MastArm.xmcd v5.1 1



Arm 1 Analysis

DataFile = "Cortez 1 NE Review_E.dat"

WindSpeed = 130-mph

[Arm 1 Loads

SignalData,m =

New Values

SignDatagm =

New Values

6/21/2018

MastArm.xmcd v5.1

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 24 3 "yes"
2 34 5 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 12 20
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)" use X to zero out data
1 0 0 use 0 to keep current values
2 0 0
3 0 0
4 0 0
5 0 0



Arm 1 Loads

[Arm 1 Properties

Current Values
I—total.alrml = 46ft

Diameterpase arm1 = 13-in

DiStspIice.from.base.arml =1291t

0.25 \
twall.arm1 = 0.375 -In

Arm 1 Properties

[¥— Analvze Arm 1

New Values

LU

feet, 40 ft. max. for 1 piece arms

inches, measured flat to flat (FG)

feet, splice distance, for 2 piece arms,
length of piece closest to pole,
use X to zero out (FE)

set Distgpjice from.pase.arm1= Oft
for NO SPLICE

inches, this value is used for one piece arms (FD)

inches, for 2 piece arms, wall thickness of piece closest to the pole,
use X to zero out (FH)

Summary - Arm 1 Geometry and Loading

-
8

WindSpeed = 130-mph

7.08

12
Diameter; = -in Diameter = -in
tip.arm1 (11.22j base.arml (13j

SeCtiOnssignal.armli =

Xsignal.armlil

24| ft
34

-30

I—total.alrml = 461t

1

3

5

Q
5w

Location of Signs and Signals

X =
panel.armljl

| 12|"

Arm 1 Combined Stress Ratio and Deflection

max(CSRymy) = 0571

6/21/2018

max(Aa,ml) = 4.708-in

MastArm.xmcd v5.1

L 351 ft
arml = 12.9

0.25 )
twall.arm1 = 0.375 -In

Aredyanelarm1., =

j1
2

2'd99'2(|—arm1 - I—splice.provided) = 18.43-in



Arm 2 Analysis

DataFile = "Cortez 1 NE Review_E.dat"

WindSpeed = 130-mph

[Arm 2 Loads

SignalDatagym, =

New Values

SignDatagy, =

New Values

6/21/2018

"SignalNumber" "DistanceToSignal(ft)"

"NumberOfSignalHeads" "BackPlate"

1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br Ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)"
1 0 0 use X to zero out
2 0 0 use 0 to keep current values
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 2 Loads

[Arm 2 Properties

Current Values

I—total.alrmz = 0ft

Diameterpase armz = 0-in

DiStspIice.from.base.armz =0-ft

0).
twall.arm2: 0 -In

vin D Nennmne +imn

New Values

feet, 40 ft. max. for 1 piece arms, use X to zero out set Lyga arm2 = Oft for NO ARM2

inches, measured flat to flat, use X to zero out (SG)

feet, splice distance, for 2 piece arms, . _
length of piece closest to pole, set Distspiice.from.base arma= Ot

use X to zero out (SE) for NO SPLICE

inches, use X to zero out (SD)

UL

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (SH)

Summary - Arm 2 Geometry and Loading

[k Analyze Afm 2

-03

WindSpeed = 130-mph

0
Diameterijp armo = ( )in

I—total.alrmz = 0ft

-0.2 -01

Location of Signs and Signals

- 0 H 0 0 i
Diameteryae armp = (0).”’1 Lam2 = (O) ft twall.arm2 = (Oj.ln

0
xsignal.arm2i2 = SECtionSsignal.arm2i2
offt 0
0 0

X = Area =
panel.armzj2 panel.armzj2

Arm 2 Combined Stress Ratio and Deflection

max(CSRarmz) =0

6/21/2018

maX(AarmZ) = 0-in 2'dEQ'Z(Larm2 - I—splice.provided) = -1.68-in
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Luminaire Arm Analysis DataFile = "Cortez 1 NE Review_E.dat"  WindSpeed = 130 mph

[Luminaire Properties

See Design Standards 17743 and 17745 for input values.

Z
)
=
5
c
M
%)

Current Values set Yuminaire= Oft for NO LUMINAIRE

Y uminaire = 0 ft feet, use X to zero out (Standard LA = 40 feet)

Xiuminaire = 10-ft feet, use X to zero out (Standard LB = 10 feet)

Diameterpase jumarm = 3-in inches, use X to zero out (Standard LC = 3 inches)

twall.lumarm = 0.125-in inches, use X to zero out (Standard LD = 0.125 inches)

Slopejymarm = 0.5 rise/run, use X to zero out (Standard LE =0.5)

Mumarm = 8-t feet, use X to zero out (Standard LF = 8 feet)

dpolt jum = 0.5+in inches, use X to zero out (Standard LG = 0.5 inches)

LU

thaseplate.lum = 0.75-in inches, use X to zero out (Standard LH = 0.75 inches)

Luminaire Properties

m—Analvm | Liminaire - -
Summary - Luminaire Arm Geometry

Y luminaire = 0ft Xjuminaire = 0-ft Diameterbase.lumarm = 0-in twall.lumarm = 0-in
SIOpelumarm =0 MNumarm = 0-ft dbolt.lum = 0-in tbaseplate.lum = 0-in
Whase.lum = 0-in Wehannel.lum = 0-in

Luminaire Arm Ratios

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0 PRconn.plate.lum =0

6/21/2018 MastArm.xmcd v5.1



inches, clear distance between connection plate and upright

Upright Analysis DataFile = "Cortez 1 NE Review_E.dat" WindSpeed = 130-mph
[Pole Properties
Current Values New Values
Ypole = 215t | feet (UA) Common wall thicknesses:
Varmcom = 201t | feet (UB) 02391 in
Diameterisse pole = 16-in | inches, measured flat to flat (UD) 85?3:%
twall pole = 0.375-in | inches (UE) 827,?“
Ii
Ii

. 75) |
ap = -In
P10

Pole Properties

pSummary - Upright Geometry

Yopole = 2151t

Diameterpase pote = 16-in

inches, use X to zero out

Y arm.conn = 20 ft a = 0-deg

twall.pole = 0.375-in

Upright Combined Stress Ratio and Deflections

max(CSR yole) = 0.531

6/21/2018

max(AX_d|) = 0.88-in max(Az_d|) = 0-in
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Mast Arm Connection (S) Analysis DataFile = "Cortez 1 NE Review_E.dat" WindSpeed = 130 mph

[Connection Properties

Current Values New Values

inches, for two arm Mast Arms both connection plate

hconn.plate =22-in .
heights must be equal (HT)

05)
Uyertical plate = 0 -In
1).
dbolt.conn = 0 -n
2)
thaseplate.arm = 0 ‘n

Connection Properties

inches (FL)

inches, use X to zero out (SL)

inches (FP)

inches, use X to zero out (SP)

inches (FK)

inches, use X to zero out (SK)

LT

nSummary - Connection Geometry

_ 75) 14.1146
Neonn.plate = 22-In Gap = 0 -in Offsetyonn = 0 -in
1) 6 _ 9)
dbolt.conn = -n #ConnBolts = Spacingpoits.conn = ‘n
0 0 0
: 15) ] 23\ : 05) : 2\
= -in = -in ; = -in = -in
conn.plate 0 conn.plate 0 vertical.plate 0 baseplate.arm 0
0.3125) 0.3125Y)
Weonn.plate = -In Wvertical.plate = -In
0 0
Connection Ratios
0.636 0.627 0.839 0.998
PRpoit = 0 CSRt.vert.plate = 0 PRt.baseplate.arm = 0 PRt.connplate.arm = 0

6/21/2018 MastArm.xmcd v5.1



Base Plate Analysis DataFile = "Cortez 1 NE Review_E.dat”  WindSpeed = 130 mph

[Base Plate Properties

Current Values New Values
#AnchorRods = 6

dpolt.pole = 1.5-In | inches (BC)

Base Plate Properties

use 6 bolts minimum

Summary - Upright Base Plate Geometry

[»#AnchorRods = 6 - & Anchors — Opojt pote = 1.5 IN—————thaseplate.pole = 2.5-IN Diameteryaseplate.pole = 28-in

Upright Base Plate Performance Ratios

PRyoq = 0.656 PRplate.;:)ole =1

Foundation Analysis Cohesionless or Cohesive Soil  DataFile = "Cortez 1 NE Review_E.dat"

[Soil Properties

Current Values New Values
) Clay
SoilType =1 ® Sand 0-clay 1-sand
bgoil = 30-deg degrees, soil friction angle (sand)

Coil = 2000-psf psf, soil shear strength (clay)

D

soil = 42.6-pcf pcf, soil density (typical design value = 45-50 pcf)
vertical distance between top of

Offset = Oft foundation and groundline

Npiows = 15 Number of blows per foot.

If N< 5, contact the district geotech Engineer SMV3 136

Soil Properties

[*] Analyze Foundation

Switch values, set values for DataOut, and Write Out Data to DataFile and Temp.dat

out:=out+1 out=35

MWW

SoilType ;= if (newSoilType = 0,0,1) dataOu := SoilType dataOu =1

t t

out:=out+1 out=36

MWW

sait= TSwitchData( dsoir, Newdsyiy, deg) data_ = data = 30

6/21/2018 MastArm.xmcd v5.1



out:=out+1 out=37
MW

Ssaip= fSwitch Data(cso" ,NEWC il » psf)

out:=out+1 out=38
MW

Vsoiln = fSWitChData(’\(SOH , NEW ol » pcf)

out:=out+1 out=39
MW

Clwater= 62.4-pcf

(not used)
out:=out+ 1 out=40
MW
Offset .= fSwitchData(Offset, newOffset, ft)
MWW
out:=out+ 1 out=41
MW
Nijows, = fSWitChData(meWS, newNpjiows» 1)
out:=out+ 1 out=42
MW
Subject := if (newSubject = 0, Subject, newSubject)
out:=out+ 1 out=43
MW
ProjectNo := if (newProjectNumber = 0, ProjectNo, newProjectNumber)
out:=out+ 1 out=44
MW
PoleLocation := if (newPoleLocation = 0, PoleLocation , newPoleLocation)

out:=out+ 1 out=45

Date := if (newDate = 0, Date, newDate)

out:=out+1 out=46
MW

DesignedBy := if (newDesignedBy = 0, DesignedBy, newDesignedBy)

out:=out+ 1 out=47
MW

CheckedBy := if (newCheckedBy = 0, CheckedBy, newCheckedBy)

WRITEPRN((DataFile) := data WRITEPRN(("temp.dat") := data

Foundation Design References

LRFD = AASHTO LRFD Bridge Design Specifications

6/21/2018 MastArm.xmcd v5.1

Csoil
data_,:= data_ ., = 2000
~soi
data_,:= soi data . = 42.6
3
data_,:= water data . = 62.4
Offset
data_ ,:= > data . =0
out ft out
Np|
data_ ,:= o data , =15
out 1 out

dataout := Subject

dataOut = "Cortez - 43rd St W E Rev"

dataout = ProjectNo

data_ . = "404-6002870"
out

data_ , := PoleLocation
out

data . = "Pole 1 - NE Corner"
out

data . := Date
out’” —/—

t

data_ . = "06/21/2018"
out

dataout := DesignedBy

data_ . = "SML"
out

dataOut := CheckedBy

dataOut =

10



SM V3 = FDOT Structures Manual Volume 3

SDG = FDOT Structures Design Guidelines

Spec = FDOT Standard Specifications

ACI = ACI 318 Structural Concrete Building Code

UF Report = FDOT/University of Florida Report BD545 RPWO #54

Applied Loads
(FromArm1 Design)

WindSpeed = 130-mph

(from Base Plate Design)

#AnchorRods = 6 dboltpote = 1.5-in Diameteryoicircle.pole = 22-iN Turod = 35.2-kip
(from Upright Design)
Axial
<> Torsi
Offset orsion
I M.x
(}—- V.x
= ‘W VAN [
B M.z
£l o
9 = /
e B V=z
.E -
é §
S d
N
Y
X
Z
0 90.9 0 LoadCaseT = 0
My polebase = | 89.3 |-Kip-ft My yolebase =| O |kip-ft M polebase = | 36.8 |-Kip-ft LoadCaseOT =1
89.3 90.9 36.8 LoadCaseCSR = 2
0 3 0
Vx.polebase =|0.2 |-kip AXiaIForcepolebase =| 3 |kip Vz.polebase =| 4.9 |kip
0.2 3 4.9

6/21/2018 MastArm.xmcd v5.1



Foundation Diameter

Diametergp,f := Diameterygyircle.pote + 12:in + 12-in Diametergpas = 3.83-ft

round shaft diameter up to the nearest half foot dimension to accommodate available coring equipment

1
Diameterspag, = Ceil(Diametershaﬂ,?ﬁ) Diametergpag = 4 ft
Diameterspat custom = 3.5t BML change from 0.0 ft to 3.5 ft for actual drilled shaft diamter |
Diameterspag, = if(Diametershaﬁlcusmm > 0-ft, Diameterspaft.customs Diametershaﬁ) =11

|Diametershaﬁ = 3.5ft |

b := Diametergp,s

Shaft Depth Required to Resist Overturning

SFoi:= 2 Safety Factor against Overturning ~ SM V3 13.6 Offset= 0-ft  vertical distance between top of
foundation and groundline

J M 2 + (M 2
( X'pOIebaseLoadCaseOT) ( Z'"""—)IemseLoadCaseOT) M 193.8 kip ft
total = -O-RIP-

Myotal := SFor

Ca.pole
b sF (V. 24 (v 2 Progal = 9.8:ki
total -— ot ( x.polebaseLoa dCaseOT) ( z.polebaseLoa dCaseOT) total = Y- p
short free-head pile in cohesionless soil using Broms method
2
Dol
Kauo= tan| 45-deg + 5 €sand := Offset
Guess value Lotsand := 8-ft
soil L, 3 K
. soil M -otSand "™Np .
Given 5 - I:’total'(esand + LotSand) — Mygta) = 0-Kip-ft
Temp := Find(Lotsand) Latsand= Temp Lotsang = 11.1-ft
. LotSand
(round up to next foot) Lossand,= Ceil o ft Lotsang = 12 ft
Myotal + F’total'(esamd + LotSand)
PRotsand == 3 PRotsand = 0.8
Vsoil b Lotsand ‘Kp
2

6/21/2018 MastArm.xmcd v5.1
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short free-head pile in cohesive soil using Modified Broms method for L < 3b (see reference file for
derivation)

. Csoil Miotal
SGspih= |f(c50i| = 0-ksf ,0.1~ksf,csoi|) Slope := 8- 35(; Eelay = ol + Offset
’ total

nforce(M,N) := [Slope-(2:-M + N) + 2~csoi|]~N-g mforce(M) := (2-Cgoif + M~Slope)-M-g

M 2~(M-Slope + Cson) + Csoil
m_arm(M) := ecjay + —-
3 M-Slope + 2-Cgyj

N 2:(N-Slope + M-Slope + Cgyj) + (M-Slope + Cg;
n_arm(M,N) := €clay + M+ —. ( 50') ( sm)
3 Slope-(2-M + N) + 2-Cgjj

Guess value M := 4.0-ft N := 4.0-ft
Given Piotal + Nforce(M,N) = mforce(M) mforce(M)-m_arm(M) = nforce(M,N)-n_arm(M, N)
M
N := Find(M, N) Loticlaytemp = M + N Loticlay.temp = 6.6-ft
NW-
. I—othIay.temp
(round up to next foot) Lotclay = ceil — ft Loticlay = 7-ft

short free-head pile in cohesive soil using Regular Broms method for L > 3b

Ptotal M maxtemp
folay == M = Piotarr (€¢jay + 1.5-b + 0.5-f = | —
clay 9'Csoi|'b maxtemp total ( clay clay) ,9,\ 2-25'Csoil'b

Lotoclay = (1-5'b + folay + g) Lotoclay = 9.4t
. I—ot2CIay
(round up to next foot) Lot = Ceil o ft Lotoclay = 10-ft
Lotclay = i1:(I—oﬂCIay <30, Loticlays Lot2CIay) Lotclay = 7-ft

(If L, < 3b, use Modified Broms method)

M maxtemp . Ptotal
Loticlay.temp  2-25-Csoil'0 9-Cooitb PR 0.9
’ otClay = Y-
I-othIay LOtZCIay - 1.5b

PRotclay == if| Lotclay < 3-D,

6/21/2018 MastArm.xmcd v5.1
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LregdoT = if (SoiIType =1, Lotsands I—otCIay)

PRyt = if (SoilType = 1,PRytsands PRotclay)

Shaft Depth Required to Resist Torsion

SFr:i= 1.0  Safety Factor against Torsion
1.0 for Mast Arm signal structures
SMV313.6

Nbiows = 15

Widot = if (NNOWS < 5, 0 , if (Nb|OWS > 15, 15, 1.5
Bi= tan((bsoil) =06
Yeoncrete := 150-pcf
CohesionFactor := 0.55
Torsion := My'pOIEbaseLoadCaseT

short free-head pile in cohesionless soil

Guess value Liorsand == I—requT

Given

Torsion-SFy,, = [ﬂ'b'(LtorSand)"Ysoil'[

Temp = Find(LtO,Sand)

(round up to next foot) Liosandi=

.

Nblows - 15
15 '

coefficient of friction between concrete shaft and soil

~loonsiaten= concrete —

s~ Temp

L
torSand ft
ft

I—requT = 12ft

PR, = 0.8

NOTE: wggorand p are based upon CONCRETE and soil

interaction. This torsion methodology is not to be used with
permanent casing.

Number of blows per foot. If N< 5, contact the district geotech Engineer

load transfer ratio

Yeoncrete = 87.6-pcf

Ywater

fse := CohesionFactor-cgy;)

Torsion = 90.9-kip-ft

L torsand b b ? b
_— '(Wfdot)'z + E 'I—torSand'('Yconcrete)'g'l‘L

LtorSand = 1171t

LtorSand = 12ft

Torsion-SFy,,

PRtorsand =

Tr'b'(I—’(orSf;md)"YsoiI'( 5

short free-head pile in cohesive soil

Guess value Liorclay := LreqdoT

6/21/2018

PRtorSand =1

Ltorsand b b 2 b
- '(Wfdot)'z + T T 'I—torSa\nd'('\{concrete)'g'lL

2
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2
Given Torsion-SFy,, = [fse- (’Tr'b)'(Ltormay - 1.5~ft)~g} + |:fse-ﬂ-(gj (gﬂ

Temp,:= Find(Liorciay) Liorcla.= TEMP Liorclay = 5.21 t
d f . I—torCIay
(round up to next foot) Liorclax,= Ceil — ft Lorclay = 6 ft
Torsion-SFy,,
PRtorCIay = PRtorCIay =08
b b\ (b
foo (7-b)-(L - 15ft)— |+ [feem| = | | —
[se ( ) ( torClay ) 2:| se (2) (3)
I-redaor = if (SoiIType =1, Ltorsands LtorCIay) I-redaor = 12t
PRtor == if(SoiIType = 1aPRtorSand7PRtorCIay) PRior =1
Lembedded = if(I-redaor > I-requTy I-redaor’ I-requT) Lembedded = 12t
Lshaft == Lembedded + Offset Lohart = 121t
= 14. ctual Drilled Shaft L =14
"! ; 14 ‘ P | Lshaﬁ:14ﬂ
PRfoundation = if(I-redaor > LrequTaPRtoraPRot) PRfoundation = 0-805

Unfactored Maximum Moment in Shaft
short free-head pile in cohesionless soil using Broms method

Ptotal

SFot
fsand = — foang = 2.7t
3Ysoil'b-Kp
Ptotal
“lsand

Ptotal SFot Miotal
Mmaxsand ‘= _'(esand + fsand) - + M maxsand = 105.7-Kip-ft

SFot 3 SFot

short free-head pile in cohesive soil using Modified Broms method for L < 3b (see reference file for
derivation)

Guessvalue  f.,q4:= 4.0-ft

F’total fmod' b

Given = (2-Cgoit + Trnog-Slope
SFy; > ( soil T Tmod-=10P )
To:= Find(foq) froq = 0.6t
P Coil-b-f 2 b-f 3 Slope
total soil"~* 'mod “'mod -~ .
MmodBroms = '(eclay + fmod) - - M modBroms = 98.4-Kip-ft
SFot 2 6

6/21/2018 MastArm.xmcd v5.1 15



short free-head pile in cohesive soil using Regular Broms method for L > 3b

Ptotal

Maroms = ST.(ec,ay +15b + 0.5 Mgroms = 122.9-kip-ft
ot
Mmaxclay == if(LotICIay < 3-b, MpodBromss MBroms) M maxclay = 98.4-kip-ft
(If L, < 3b, use Modified Broms method)
M max = if(SOi|Type = 1, Mmaxsand> MmaxCIay) (this is a Service moment) My = 105.7-kip-ft

Minimum Reinforcing and Spacing

Fy.rebar := 60-ksi reinforcing yield strength
fo:= 4.0-ksi concrete strength Spec 346-3
cover := 6-in cover SDG Table 1.4.2-1 Cover okay at 6"

.2 S
Apar = 1.56:in longitudinal bar area Main bar size okay, using #11s |
dpar := 1.41:in longitudinal bar diameter

Btirrup bar size okay, using #5s |

Ayl = 0.31‘in2 stirrup area SMV313.6.2
dy bar = 0.625:-in stirrup diameter Ftirrup s,1 spacing okay, using 4" |
Sy1 == 4-in stirrup spacing, depth = 0 ft-2 ft SMV313.6.2
Sy i= 18-in stirrup spacing, depth = 2 ft-depth.stir Ftirrup sy» spacing adjusted from 12'to 18" |
Sy3 == 18-in stirrup spacing, depth > depth.stir Ftirrup sy3 spacing adjusted from 12'to 18" |
depthg, := 12-ft stirrup depth, see s.v2 and s.v3 above
b = 3.5ft shaft diameter

0.01 mb’
BarsProv, .= ——.—— BarsProv, = 8.9 LRFD5.7.4.2

1" Apy 4 1
ar
0135 [ b

BarsProv.,, := ' : fe BarsProv,, = 8

Abar' Fy.rebar 4
BarsProv := ceiI(max(BarsProvl,BarsProvz)) BarsProv = 9 number of longitudinal bars

BarsProv = 10 Main bar No. adjusted to 10 |
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depthg, — 2-ft
NumSpaces, pqr := round| —— NumSpaces,, por = 7
Sv2
. . dbar Uy . . .
ReinfClearSpacing := | b — 2| cover + dy por + — || ——— — dpar ReinfClearSpacing = 7.18-in
2 BarsProv

CheckReinfClearSpacing := if (ReinfClearSpacing > 6in,"OK" ,"No Good")

CheckReinfClearSpacing = "OK"

SDG 3.6.10

Check Shear and Torsion

LFgy = 1.3 Shear Load Factor

LFir = 1.3 Torsion Load Factor

bshr = 0.90 Shear Resistance Factor
bior := 0.90 Torsion Resistance Factor

2
Vu = LFshr'J(Vx.polebase ) + (Vz.polebase

2
LoadCaseOT LoadCaseOT)

Ty = LF-Torsion

[Torsion = 90.9-kip-f{

Area and perimeter of concrete cross-section

2
b
Acp = N(Ej
b
Pep = 2'“’(5)

Acp = 1385.4-in”

Pep = 131.9-in

1.3 isa reasonable Load Factor
for combined WL + DL on sign
and signal structures

LRFD5542.1

LRFD5542.1

V, = 6.4-kip

T, = 118.2-kip-ft

Diameter, perimeter and area enclosed by the centerline of the outermost closed transverse torsion reinforcement

dy.p
dop:=b - 2~(cover + Vé arj dop = 29.4-in
Ph = Tdop pp = 92.3-in
2
don .2
th =T T th =677.7-In
A, = 0.85-Ay, A, = 576.1-in° LRFD C5.8.2.1
Effective shear depth
db b D
D;:= b — 2| cover + dy par + - de:=— + — = 25ft
2 2 9w
LRED C5.8.2.1

dy := max(0.9-de, 0.72:b) = 2,51t

6/21/2018
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Check Shear Strength

f. (d b
V= 0.0316-(2.0)- /—“,(_—Vj-(_—)-kip V = 160.5-kip LRFD Eqn5.8.3.3-3
ksi \in ) \in LRFD5.8.3.4.1
ACI11.3.3
A, bar Fo. rebar (@
Vo yracar (%) V; = 31.2-kip LRFDEqn5.8.3.3-4
max(svl »Sv2, Sv3)
depr = 0.9 V, = 6.4-kip
Vy — deprV
ShearRatio := Ju e e ShearRatio = —4.9
shr'Vs

ShearRatio := if (ShearRatio < 0,0, ShearRatio) ShearRatio = 0

Check Torsion Strength

2-Ag Ay parF
Top = Po Avtar Py rebr T,q = 446.4-kip-ft LRFD Eqn5.8.3.6.2-1
S
" LRFD5.8.34.1
2:Ag Ay bar Fy.ren
Top = o YR T, = 99.2-Kip-ft
Sv2
2-Ag Ay parFy reb
Tog = o Y T, = 99.2-kip-ft
Sv3
Pror = 0.9 T, = 118.2-kip-ft Lreqator = 121t

Tor2gng:= T, — if

Tor3gng = Ty — if

Tor2gay == T, — if

Tor3gjay == T, — if

2-ft > Offset,[n-b-(Z-ft - Offset)-wson-(W)(wmo-%},0-kip-ft} = 115.7-kip-ft

depthg;, > Offset,[w-b(depthsﬂr - Offset)wso“-(

depthg;, — Offset
m’fj-(wdot)-ﬂ,o-kipﬁ} = 29.6-kip-ft

2.ft— 15t > Offset,[fse-(n-b)-(z.o.ft — Offset - 1.5-ft)-ﬂ,o-kip-ft} = 107.6-kip-ft

depthg;, — 1.5-ft > Offset,[fse-(ﬂ-b)-(depthstir — Offset — 1.5-ft)-g},0-kip~ft} = —104.1-kip-ft

Tor2 := if (SoilType = 1,T0r2nd, TOr2jay) Tor2 = 115.7-kip-ft

Tor3 := if (SoilType = 1, Tor3gng, Tor3gay) Tor3 = 29.6-kip-ft

6/21/2018

MastArm.xmcd v5.1
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Ty

TorsionRatioy; : TorsionRatio,; = 0.29

d)tor'Tnl
. . Tor2 . .
TorsionRatio, := TorsionRatioy, = 1.3
d)tor'TnZ
. . Tor3 . .
TorsionRatio,3 := TorsionRatio,; = 0.33
d)tor'TnS
TorsionRatio := max(TorsionRationl,TorsionRationz,TorsionRation3) TorsionRatio = 1.3
2
fc Acp .. .
Ter = 0125 [—- -kip-in Ter = 303.1-Kip-ft LRFDEgn5.8.2.1-4
si .
Peprin

TorsionRatio := if(Tu < O.25-d>tor-Tcr,O,TorsionRatio) TorsionRatio = 1.3 LRFDEgn5.8.2.1-3

ShearRatio = 0

CheckShearTorsion := if (ShearRatio + TorsionRatio < 1,"OK" ,"No Good") CheckShearTorsion = "No Good"

[ShearRatio + TorsionRatio = 1.3 | Should be 1.0 or less |

Check Maximum Spacing Transverse Reinforcement

Vu
b (0.8D) VU = 0.005005-ksi LRFD Egn5.8.2.9-1
0.125-f, = 0.5-ksi
Smax = if(0.8-dy < 24-in,0.8-d,,, 24-in) Smaxt = 24-in LRFD Egn 5.8.2.7-1
Smaxz = if(0.4-dy < 12-in,0.4-d,, 12:in) Smaxz = 12-in LRFD Egn 5.8.2.7-2
Smax = If (vu < 0.125-fc,smaxl,smaxz) Smax = 24-in

max(svl,s\,z,svg,) = 18-in

CheckMaxSpacingTransvReinf := if(max(svl,s\,z,svg,) < Smax, OK" ,"No Good") CheckMaxSpacingTransvReinf = "OK"

Check Longitudinal Reinforcement for Combined Shear and Torsion LRFDEgn5.8.3.6.3-1

LRFD5.8.34.1

My = LFtor'J(Mx.polebase

2
M
Z'poIebaseLoadCaseOT)

2
)
LoadCaseOT M, = 125.5-kip-ft

V Vv
Viemp = if(—u ~ 0.5V > 0-kip, — — O.5-Vs,0-kipj Viemp = 0-kip

shr shr

6/21/2018 MastArm.xmcd v5.1



2 2
Mu [Vtempj O-4'5'ph'-|—u .
+ - + | -klp
bror(0.8-b) kip 2:Ag: drorKip

I:y. rebar

LongReinfgy, tor ==

BarsProv-Apy = 15.6~in2

LongReinfg, or = 1.8-in2

CheckLongReinfy,, o == if(BarsProv-Abar > LongReinfg,, o, "OK" ,"No Good") CheckLongReinfg,, (or = "OK"

Anchor Bolt Embedment

b — 2-cover — 2-dy par — Diameteryoycircie.pole — dbar
2

GaPshaft ==

Gapshaﬁ = 2.67-in

Diameter epar circle := b — 2-cover — dpar — 2-dy par

Diameter epar circle = 27-3-in

#BarsProvided := BarsProv

w Use a maximum of three rebar
#BarsProvidedPerRod := min| | #AnchorRods per anchor bolt (conservative)
3
Turod Diameterpgjcircle pole

=09 #BarsReqdPerRod := —
Abar'((b":y.rebar) Diameteriepar circle

#BarsReqdPerRod
#BarsProvidedPerRod

AreaRatio =

AreaRatio := if (AreaRatio < 1, AreaRatio, 1)
MWW

6/21/2018 MastArm.xmcd v5.1

#BarsProvided = 10

#BarsProvidedPerRod = 1.7

#BarsReqdPerRod = 0.34

AreaRatio = 0.2

AreaRatio = 0.2
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2015 AASHTO Development Length of Deformed Bars in Tension 5.11.2.1

cover = 6-in

cp= the smaller of the distance from center of bar or wire being developed to the nearest concrete
surface and one half the center-to-center spacing of the bars or wires being developed

) dpar ReinfClearSpacing + dp,, ]
Cp := mMin| cover + dy par + - =4.3:in

2
Ky := 0-in. assume no transverse bars:
d
N = min| 1, max| 0.4, —2~ LRFD Eqn 5.11.2.1.3-1
Cp + ktl’

Arc = 0.4

i Py ion devel length LRFD Eqn5.11.2.1.1-2
Ld.par == Max| 12in, Ny 2.4-Apgr —— tension development lengt gnb5.11.2.1.1-

,/fc-k5|

#BarsProvidedPerRod-0.5 — 0.5 .
SpacingFactor = 0.5

SpacingFactor := max((

0.5
. . . 2 2 .
I—embedmen'{.added = J(RelnfCIearSpaC|ng~SpacmgFactor) + Gapshaft I—embedmen'{.added = 4.5in
L Lg.par (AreaRatio) + 12-in + Lempedment added
embedment.rod -= Ma
20'dbolt.pole

Note: 20da,chor Minimum embedment was in old AASHTO LTS, 2nd Ed. 1985 and 3rd Ed. 1994 in Section 3 - 1.3.4. It was removed
in the 4th Ed., but is still a good rule of thumb.

AI/WWWWLJW/\:: Ceil(l—embedment.roda in) Lembedment.rod = 30-in

Lanchor.rod := Ce“[( Lembedment.rod + 8'in)a in] Lanchor.rod = 38-in

Anchor Bolt Shear Break-Out Strength

References:

ACI 318-05 Appendix D.

FDOT/University of Florida Report BD545 RPWO #54,

Anchor Embedment Requirements for Signal/Sign Structures, July 2007.

6/21/2018 MastArm.xmcd v5.1
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#AnchorRods = 6
dbolt.pole =15in
Diameterboltcircle.pole = 22-in

Lembedment.rod = 30-in

b = 42-in
Diameterb Itcircle.pol
rb — oltcircle.pole rb _ 11|n
2
b .
I== r=21-in
2

\/rbz + 3.25-(r2 - rbz) -1 )
Ca1 = 300 Car = 7.1:in

Le:= min(s'dbolt.pole, Lembedment.rod) Le = 12-in

0.2 15
L ’d ’ fo (¢
Vb - 13. e . bo-lt.pole' c- ( -alj bf
dbolt.pole In pst\ In

V,, = 28.9-kip

(360-deg) 60-deg

A = =
bolt.sector #AnchorRods

1.5c
alpha := 2asin[M} = 60.9-deg
r

number of anchor bolts

anchor bolt diameter

anchor bolt circle diameter

anchor bolt embedment

shaft diameter

adjusted cover

UF Report Eqn 3-2

load bearing length of anchor for shear

ACID.6.2.2

shear break-out strength (single anchor)

UF Report Egn 2-11

UF Report Fig 3-7

OverlapTest := if(Aboh_Sector < alpha, "Overlap of Failure Cones" ,"No Overlap of Failure Cones")

A
chord := 2¢-sin(%j chord = 21-in

OverlapTest = "Overlap of Failure Cones"

UF Report Fig 3-7

Aveo = 4-5'Ca12 Aveo = 226.8.in2 projected concrete failure area (single anchor)
ACI Eqn D-23
Ay = chord-1.5-cy; Ay = 223.6.in2 projected concrete failure area (group)
ACID.6.2.1
6/21/2018 MastArm.xmcd v5.1 22



MIZ if (AVC > AVCO’AVCO’AVC) Ay = 2236|n2

Peoy = 1.0 eccentric load modifier ACID.6.2.5

Pegy = 1.0 edge effect modifier ACID.6.2.6

Yoy = 1.4 cracked section modifier ACID.6.2.7  (stirrup spacing <= 4)

Ppy = 1.0 member thickness modifier ACID.6.2.8

Gpreakout = 0-75  strength reduction factor ACID.4.4.c.i (shearbreakout, conditionA)

Av
Vebg = #AnchorRods-( ° j'("becV'wedV'ch'th)'Vb Vepg = 239.1-Kip concrete breakout strength - shear
Veo ACI Eqn D-22 Shear force | to edge
Vebg_paraliel = 2-Veng Vebg_paraliel = 478.3-kip  ACID.6.2.1c Shear force || to edge
Tn.breakout = Vcbg_parallel'rb Tn.breakout = 438.4~kip~ft concrete breakout Strength - torsion
Pbreakout Tn.breakout = 328.8-kip-ft
Ty = 118.2-kip-ft
BreakoutTest := if (d)breakout-Tn_breakom >T,,"OK" ,"No Good") BreakoutTest = "OK"

OverlapDesign := if (Abon_sector < alpha, "Based on Overlap of Failure Cones" ,"Based on No Overlap of Failure Cones" )

OverlapDesign = "Based on Overlap of Failure Cones"

0.0 90.9 0.0 maximum torsion (Mx & Mz not used)
Mx.polebase =|89.3 |-kip My.polebase =| 0.0 |-Kip-fi Mz.polebase =| 36.8 |-Kip-ft max!mum overturning (My not used)
maximum CSR
89.3 90.9 36.8

[+] Analyze Foundation
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Summary - Soil Properties and Drilled Shaft Geometry

0-cla
SoilType =1 4 _ san{i dsoil = 30-deg Csoil = 2000-psf Ysoil = 42.6-pcf Offset = 0 ft
DiamEtershaft = 3.5ft Lshaft = 14 ft Lembedment.rod = 30-in Lanchor.rod = 38-in
#BarsProvided = 10 dpar = 1.41-in

Foundation Performance Ratios

PRfoundation = 0.805

Fatigue Analysis DataFile = "Cortez 1 NE Review_E.dat"  WindSpeed = 130mph

Use the member cross section adjacent to the weld toe to compute the nominal stress range. LTS 11.9
FatigueCategory := 2 SMV311.6
Fhrhoai BT R Lor Fatioue

fgalloping.arml = 3.5-ksi CAFTfyi1pengroove.weld.arm1 = 7-ksi Checkgauoping,arml = "OK"
fyalloping.arm2 = 0-Ksi CAFTgyiipengroove weld armz = "NA" -Ksi ChecKgalioping.armz2 = "NA"
fyalloping.pole = 2.3-Ksi CAFT yiipengroove weld pole = 4.5+Ksi ChecKgatioping pole = "OK"
frwg.arm1 = 2.4-ksi Checkyyg.arm1 = "OK"
frwg.arm2 = 0-ksi Checkyyg.armz = "NA"
fowg.pole = 2.2-ksi ChecKpwg.pole = "OK"

A325 Connection Bolts

4.9 "OK"
ft g.bolt = -ksi CAFTconn.bolt = 16-ksi CheCkg conn.bolt =
s 0.0 ' T "OK"
3.3 "OK"
ft nwg.bolt = ( j'kSi CheCknwg conn.bolt = ( j
Y 0.0 R "OK"

Anchor Bolts

ft-g.rod = 35~kSi CAFTanChOr.rOdS = 7'kSi CheCkgrod — "OK"

finwg.rod = 3.4-ksi ChecKpwg.rog = "OK™

6/21/2018 MastArm.xmcd v5.1



[¥] Summary

Mast Arm Design and Analysis Summary DataFile = "Cortez 1 NE Review_E.dat"
WindSpeed = 130-mph

Subject = "Cortez - 43rd St W E Rev" DesignedBy = "SML" PoleLocation = "Pole 1 - NE Corner"
ProjectNo = "404-6002870" CheckedBy = " " Date = "06/21/2018"

1st Mast Arm

#Signalsymy = 2 #Panelsym; = 1
X 24 ft Secti ; Backplat !
i = €CLIONSg; = ackplateg; =
signal.arml 34 signal.arml 5 p signal.arml 1
2
Xpanel.arml = (12)ft Areapanel.arml = (20)ft
Ltotal.arm1 = 46 ft I-splice.provided.arml = 24-in
FA'= 35.1 ‘EB'= . 7.0833 . ‘EC'= . 11.9973 ) .
e Lami = 129 ft o Diameterip army = 110173 {in oo Diameteriase a1 = 13 {in
FD'= ¢ B 0.25 ) .
= wallarmt = | oo | I max(Agrmy) = 4.71-in max(CSRgmy) = 0.571
2nd Mast Arm
#Signalsymp = 0 #Panelsymo = 1
Xsignal.armZ =(0)ft S('IC'[ionssignal.arm2 =(0) Backpli‘ltesignal.armZ =(0)
2
Xpanel.armz =(0.1)ft Areapanel.armz = (0.1)ft
Ltotal.arm2 = 0ft I-splice.provided.armz = 24-in "UF'= o= 0-deg (Angle Between Arms)
"SA'= 0 'SB'= . 0). 'sC'= . 0).
spre bam2 = [Oj-ft gpe  DIaMeterijp armp = (Oj~|n isgre Dlameteliase a2 = (O)ln
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'SD'= 0) . _
wshre Wwallarm2 = ( )'ln max(Agrmp) = 0-in

Luminaire Arm and Connection

(use MC10x33.6 channel for connection)

"LA'= Yyminaire = Oft "LB'= Xjyminaire = 0ft

'LD'= twall.lumarm = 0-in 'LE'= S|0pelumarm =0

'LG'= dpoitjym = 0-in "LH'= thaseplate.um = 0-iN

'LI'= Whgse jym = 0-in "LK'= Wehannel.lum = 0-1n

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0
Upright

UA'= Ypole = 215t 'UB'= Yarm.conn= 20-ft

'uD'= Diameter, = 16in .
u base.pole "UE'= tyall.pole = 0.375in

"UG'= Yym.conn = Oft

AX.d| = 0.88-in
Az = 0-in Slope, = 0-deg
1st Arm/Upright Connection
#ConnBoItsO =6 "HT'= Neonnplate = 22N
'FK'= tbaseplate.atrm0 = 2:in 'FL'= tvertical.plateO = 05in
FN'= Wagertical plate, = 0.3125in 'FO'= OffsetConno = 14.1146in
'FP'= dbolt.connO = Lin 'FR'= tconn.plateO =15in
'FS'= Spacingbons_conno =9in FT'= Wconn_mateo = 0.3125in
2nd Arm/Upright Connection
#ConnBoIts1 =0 "HT'= Neonn plate = 22:iN
'SK'= tbaseplate.arml = 0-in 'SL'= tvertical.platel = 0-in

6/21/2018 MastArm.xmcd v5.1

max(CSRmy) = 0

DataFile = "Cortez 1 NE Review_ WindSpeed = 130-mph

‘Lc'= Diameteryage jymarm = 0-in

"LF'= Mymarm = Oft

PRconn.plate.lum =0

'uc'= Diameter;j pore = 13.0192in

'UF'= o= 0-deg

Slope, = 0.46-deg
Capole = 0.996

max(CSR ole) = 0.531

'Fr'= bconn.plateO = 23in

PRoort,
0.636
PR'(.baseplate.arm0 0.839
PRt.connplate.armo 0.998
0.627
CSRt.vert.plate0

'§J'= bconn.platel = 0-in
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'SN'= errtical.plate:L = 0in 'SO'= OﬁcSGtconn1 = 0in

_ _ PRbolt,
'SP'= dbolt.conn1 = 0-in 'SR'= tconn.plate1 = 0in 0
PRt.b;;lseplate.arm1 0
'ss'= Spacingpoits.conn, = 0-in 'ST'= Weonn.plate, = 0-in =
! 1 PRt.connplate.arml 0
0
CSRt.vert.platel
Pole Baseplate DataFile = "Cortez 1 NE Review_ WindSpeed = 130-mph
#AnchorRods = 6 'BA'= Diameteryaseplate.pole = 281N 'BB'= thaseplate.pole = 2.51N
‘BC'= dbolt.pole = 15in 'BF'= Lembedment.rod = 30N
. . PRoq = 0.656
Diameterpojcircle pole = 22N rod
IDRpIante.pole =1
Foundation
'DA'= Lghat= 14-ft 'DB'= Diametergn.p= 3.5ft dpar = 1.41-in Offset = 0 ft
dbar . .
"RA'= round =1 'RB'= #BarsProvided = 10 Diameter,gpar circle = 2.2783 ft
0.125n ’
'‘RC'= NumSpaces, por = 7 '‘RD'= S, = 18in PR¢oundation = 0.805

[¥l—WRITEPRN to Line 1-2-3

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camberym == 2-deg Camberym, == 2-deg

Lorm = ZLarml - if[(Larmll = O~ft),0~ft,2~ft] Lorma = ZLarmz - if[(Larmzl = O~ft),0~ft,2~ft]

Deflection,ms := Slopey-Lam1 + max(Aarml) Deflection, g = 9.18-in

CamberArmY,pyarg == sin(Camberarml)Larml CamberAMLypyarg = 19.26-in

Deflectionmy := [ Slope, Larmz-(Sin(e)) | + Slopey- Lama-cos(c) + max(Agrma) Deflection,, = 0-in

CamberArm2,pyarg := sin(Camberarmz)Larmz CamberAm2,pyarg = 0-in
UpW: -

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

a = 0-deg Q= if[(a > 180-deg),(360-deg — ), 0]
Offsetcc,nno =14.1-in bconn.pmeo = 23-in Neonn plate = 22-1N o= 0-deg
OffSetconnl = 0:in bconn.platel = 0-in
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sin(Camberarml) bconn.plateo
2 yp:= — X1 =12.23-in  y; =115:in

X1 = Offsetconno - tconn.plate - hconn.plate'

0

sin(Camberyyo) Doonn piate,
Xp = Of'fSEtconnl - tconn.platel — Neonn plate > -cos(a) + 5 -sin(ay)
sin(Camberyma) ) Beonn plate,
Yo = Of-fSEtconnl - tconn.platel - hconn.plate'f -sin(a) — ———-cos(a) Xy = ~0.38-ir y, = O-in

Clearance := J(xl - x2)2 +(y1 - y2)2 Clearance = if[(y, <y;),if[(x; > X,), Clearance, 0-in], Clearance] Clearance = 17.07-in

MVWWWWWWW

(if Clearance equals 0, then Connection Plates intersect and redesign is required.

Plan View - Connection Plate Clearance for Two Arm Connections

EI_ Canrdinatac far Drawinac

Connection Plate Clearance Clearance = 17.07-in

251
Diameterconn pole = 13.2292-in
201
t = 1.5in
15+ conn.plate0
] bconn.plate0 = 23-in
101

tvertical.plate0 = 0.5in

Offsetyony = 14.1146-in

15 20 25 Gapy = 7.5in

tconn.plate1 = 0-in

- 101

bconn.platel = 0-in
— 157

tvertical.platel = 0-in
- 20-

Offsetconnl = 0-in

Connection Plate 1
Connection Plate 2
e Pole Section

Gap1 = 0-in
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Plan View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

Dimensions in Inches

120 0

eliis

Dimensions in Inches

Shaft
Reinforcement
Base Plate
Base Plate

OO Anchor Bolts

2)

6/21/2018
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Diameterpase pote = 16-in
Diameterpasepiate pole = 28-in
Diametergp, = 42-in
Diameterpgitcircle pole = 22-iN
Diameter,epar circle = 27.34-in
#AnchorRods = 6

#BarsProvided = 10
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

27
18
9
3
=
g
=
[72]
S 0
2
[«5)
=
[a)
-9
- 18
- 27
- 27 - 18 -9 0 9 18
Dimensions in Inches
Shaft
Base Plate
GEE Rcinf. Bar
@ A nchor Bolt
— Po|e

27
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Diameteryase pote = 16-In
Diame'[erbasemate_po,e = 28-in
thaseplate.pole = 2.5:1N
Diametergpa = 3.5-ft
Diameterpojcircle pole = 22N

Diameter,epar circle = 27.3-iN
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Appendix B

Mathcad Program Output

NE Mast Arm Proposed Configuration with Concrete Torsion Calculations




FDOT Mast Arm Analysis Program

Custom File Name (optional) ||Cortez T NE Review P | The new custom file will be a copy of the last file called from

Add file to file list Refresh File List |

Select Data File (required) E6T24

Cortez 1 NE Exist
Cortez 1 NE Prop
Cortez 1 NE Fut

This program works in conjunction with Mastarm Design Standards 17743 and 17745.

References:

the program. A ‘tat'extension will be added to the file name.

All data files are in the same directory as the MastArm.xmcd file.

Path = "F:\Projects\Cortez - 43rd Ave W Mast Arm Review - 13M126\04 ,
DataFile = "Cortez 1 NE Review_P.dat"

Reference Changes

AASHTO Standard Specifications for Signs, Luminaires and Traffic Signals, 6th Edition (LTS).
FDOT Structures Manual Vol. 3 (SM V3).

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

[*l—Read In Data

General Information DataFile = "Cortez 1 NE Review_P.dat"

Current Values

Subject = "Cortez - 43rd St W P Rev"
ProjectNo = "404-6002870"
PoleLocation = "Pole 1 - NE Corner™
Date = "06/21/2018"

DesignedBy = "SML"

CheckedBy =

New Values
ortez - 43rd St W P Rev

|
|
06/21/2018
|
|

Wind Speed DataFile = "Cortez 1 NE Review_P.dat"

Current Value New Value
WindSpeed = 130-mph | mph SMV338.2
6/21/2018 MastArm.xmcd v5.1

Use Control+F9 to
recalculate the worksheet,
once to write out data, twice
to read in data



Arm 1 Analysis

DataFile = "Cortez 1 NE Review_P.dat"

WindSpeed = 130-mph

[Arm 1 Loads

SignalData,m =

New Values

SignDatagm =

New Values

6/21/2018

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 14 5 "yes"
2 24 3 "yes"
3 34 5 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 6 20
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)" use X to zero out data
1 0 0 use 0 to keep current values
2 0 0
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 1 Loads

[Arm 1 Properties

Current Values
I—total.alrml = 46ft

Diameterpase arm1 = 13-in

DiStspIice.from.base.arml =1

0.25 \
twall.arm1 = 0.375 -In

Arm 1 Properties

[¥— Analvze Arm 1

New Values

291t

LU

feet, 40 ft. max. for 1 piece arms

inches, measured flat to flat (FG)

feet, splice distance, for 2 piece arms,

length of piece closest to pole,
use X to zero out (FE)

set Distgpjice from.pase.arm1= Oft
for NO SPLICE

inches, this value is used for one piece arms (FD)

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (FH)

Summary - Arm 1 Geometry and Loading

WindSpeed = 130-mph

7.08

Diameter; =
tip.arm1 (11.22

Xsignal.armlil

14| ft
24
34

g
g

I—total.alrml = 461t

i Di t 121,
-In lameter, = -In
base.arml 13

SeCtiOﬂSsignal.armlil

5

Q
8w

Location of Signs and Signals

L 351
arml = 12.9

X =
panel.armljl

Elft

Arm 1 Combined Stress Ratio and Deflection

max(CSRyms) = 0.602

6/21/2018

max(Aa,ml) = 4.738-in

MastArm.xmcd v5.1
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. (]
~10 \

0.25 )
twall.arm1 = 0.375 -In

Aredyanelarm1., =

[ 20]¢2

j1

2'd99'2(|—arm1 - I—splice.provided) = 18.43-in



Arm 2 Analysis

DataFile = "Cortez 1 NE Review_P.dat"

WindSpeed = 130-mph

[Arm 2 Loads

SignalDatagym, =

New Values

SignDatagy, =

New Values

6/21/2018

"SignalNumber" "DistanceToSignal(ft)"

"NumberOfSignalHeads" "BackPlate"

1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br Ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)"
1 0 0 use X to zero out
2 0 0 use 0 to keep current values
3 0 0
4 0 0
5 0 0
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Arm 2 Loads

[Arm 2 Properties

Current Values

I—total.alrmz = 0ft

Diameterpase armz = 0-in

DiStspIice.from.base.armz =0-ft

0).
twall.arm2: 0 -In

vin D Nennmne +imn

New Values

feet, 40 ft. max. for 1 piece arms, use X to zero out set Lyga arm2 = Oft for NO ARM2

inches, measured flat to flat, use X to zero out (SG)

feet, splice distance, for 2 piece arms, . _
length of piece closest to pole, set Distspiice.from.base arma= Ot

use X to zero out (SE) for NO SPLICE

inches, use X to zero out (SD)

UL

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (SH)

Summary - Arm 2 Geometry and Loading

[k Analyze Afm 2

-03

WindSpeed = 130-mph

0
Diameterijp armo = ( )in

I—total.alrmz = 0ft

-0.2 -01

Location of Signs and Signals

- 0 H 0 0 i
Diameteryae armp = (0).”’1 Lam2 = (O) ft twall.arm2 = (Oj.ln

0
xsignal.arm2i2 = SECtionSsignal.arm2i2
offt 0
0 0

X = Area =
panel.armzj2 panel.armzj2

Arm 2 Combined Stress Ratio and Deflection

max(CSRarmz) =0

6/21/2018

maX(AarmZ) = 0-in 2'dEQ'Z(Larm2 - I—splice.provided) = -1.68-in
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Luminaire Arm Analysis DataFile = "Cortez 1 NE Review_P.dat"  WindSpeed = 130 mph

[Luminaire Properties

See Design Standards 17743 and 17745 for input values.

Z
)
=
5
c
M
%)

Current Values set Yuminaire= Oft for NO LUMINAIRE

Y uminaire = 0 ft feet, use X to zero out (Standard LA = 40 feet)

Xiuminaire = 10-ft feet, use X to zero out (Standard LB = 10 feet)

Diameterpase jumarm = 3-in inches, use X to zero out (Standard LC = 3 inches)

twall.lumarm = 0.125-in inches, use X to zero out (Standard LD = 0.125 inches)

Slopejymarm = 0.5 rise/run, use X to zero out (Standard LE =0.5)

Mumarm = 8-t feet, use X to zero out (Standard LF = 8 feet)

dpolt jum = 0.5+in inches, use X to zero out (Standard LG = 0.5 inches)

LU

thaseplate.lum = 0.75-in inches, use X to zero out (Standard LH = 0.75 inches)

Luminaire Properties

m—Analvm | Liminaire - -
Summary - Luminaire Arm Geometry

Y luminaire = 0ft Xjuminaire = 0-ft Diameterbase.lumarm = 0-in twall.lumarm = 0-in
SIOpelumarm =0 MNumarm = 0-ft dbolt.lum = 0-in tbaseplate.lum = 0-in
Whase.lum = 0-in Wehannel.lum = 0-in

Luminaire Arm Ratios

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0 PRconn.plate.lum =0
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inches, clear distance between connection plate and upright

Upright Analysis DataFile = "Cortez 1 NE Review_P.dat" WindSpeed = 130-mph
[Pole Properties
Current Values New Values
Ypole = 215t | feet (UA) Common wall thicknesses:
Varmcom = 201t | feet (UB) 02391 in
Diameterisse pole = 16-in | inches, measured flat to flat (UD) 85?3:%
twall pole = 0.375-in | inches (UE) 827,?“
Ii
Ii

. 75) |
ap = -In
P10

Pole Properties

pSummary - Upright Geometry

Yopole = 2151t

Diameterpase pote = 16-in

inches, use X to zero out

Y arm.conn = 20 ft a = 0-deg

twall.pole = 0.375-in

Upright Combined Stress Ratio and Deflections

max(CSR yole) = 0.619

6/21/2018

max(AX_d|) = 0.89:in max(Az_d|) = 0-in
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Mast Arm Connection (S) Analysis DataFile = "Cortez 1 NE Review_P.dat" WindSpeed = 130 mph

[Connection Properties

Current Values New Values

inches, for two arm Mast Arms both connection plate

hconn.plate =22-in .
heights must be equal (HT)

05)
Uyertical plate = 0 -In
1).
dbolt.conn = 0 -n
2)
thaseplate.arm = 0 ‘n

Connection Properties

inches (FL)

inches, use X to zero out (SL)

inches (FP)

inches, use X to zero out (SP)

inches (FK)

inches, use X to zero out (SK)

LT

nSummary - Connection Geometry

_ 75) 14.1146
Neonn.plate = 22-In Gap = 0 -in Offsetyonn = 0 -in
1) 6 _ 9)
dbolt.conn = -n #ConnBolts = Spacingpoits.conn = ‘n
0 0 0
: 15) ] 23\ : 05) : 2\
= -in = -in ; = -in = -in
conn.plate 0 conn.plate 0 vertical.plate 0 baseplate.arm 0
0.3125) 0.3125Y)
Weonn.plate = -In Wvertical.plate = -In
0 0
Connection Ratios
0.663 0.661 0.839 0.998
PRpoit = 0 CSRt.vert.plate = 0 PRt.baseplate.arm = 0 PRt.connplate.arm = 0
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Base Plate Analysis DataFile = "Cortez 1 NE Review_P.dat"  WindSpeed = 130 mph

[Base Plate Properties

Current Values New Values
#AnchorRods = 6

dpolt.pole = 1.5-In | inches (BC)

Base Plate Properties

use 6 bolts minimum

Summary - Upright Base Plate Geometry

[»#AnchorRods = 6 - & Anchors — Opojt pote = 1.5 IN—————thaseplate.pole = 2.5-IN Diameteryaseplate.pole = 28-in

Upright Base Plate Performance Ratios

PRyog = 0.772 PRplate.;:)ole =1

Foundation Analysis Cohesionless or Cohesive Soil  DataFile = "Cortez 1 NE Review_P.dat"

[Soil Properties

Current Values New Values
) Clay
SoilType =1 ® Sand 0-clay 1-sand
bgoil = 30-deg degrees, soil friction angle (sand)

Coil = 2000-psf psf, soil shear strength (clay)

D

soil = 42.6-pcf pcf, soil density (typical design value = 45-50 pcf)
vertical distance between top of

Offset = Oft foundation and groundline

Npiows = 15 Number of blows per foot.

If N< 5, contact the district geotech Engineer SMV3 136

Soil Properties

[*] Analyze Foundation

Switch values, set values for DataOut, and Write Out Data to DataFile and Temp.dat

out:=out+1 out=35

MWW

SoilType ;= if (newSoilType = 0,0,1) dataOu := SoilType dataOu =1

t t

out:=out+1 out=36

MWW

Dsail= fSWitchData(d>soi|,newd)son,deg) data_ . = —— dataOut =30
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out:=out+1 out=37
MWW

. Csoil
Csail= fSWltchData(cson,newcson,psf) dataOut = oSt dataOut = 2000
out:=out+ 1 out=38
MW
_ fSwitch " q il q
Nsoil = FSwitc Data(wson,newwso”,pc ) ataOut = ot ataoutz 42.6
out:=out+1 out=39
MW
Ywater

Dlwater= 62.4-pcf (not used) dataOut = ocf dataoutz 62.4
out:=out+ 1 out=40
MW

. Offset
Offset := fSwitchData(Offset, newOffset, ft) data_, := data . =0
MWW out ft out
out:=out+1 out=41
MW

. Nblows
Nisaws, = fSWltChData(mews,neWmeWS,l) dataOut = 1 dataOut =15
out:=out+ 1 out=42
MW
Subject := if (newSubject = 0, Subject, newSubject) dataout := Subject

dataOut = "Cortez - 43rd St W P Rev"

out:=out+1 out=43

AWV
ProjectNo := if (newProjectNumber = 0, ProjectNo, newProjectNumber) dataout = ProjectNo
data = "404-6002870"
out
out:=out+ 1 out=44
AWV

PoleLocation := if (newPoleLocation = 0, PoleLocation , newPoleLocation) dataout := PoleLocation

dataOut = "Pole 1 - NE Corner"
Qut:=out+ 1 out=45

Date := if (newDate = 0, Date, newDate) dataout :

Date

data_ . = "06/21/2018"
out

out:=out+1 out=46

AW
DesignedBy := if (newDesignedBy = 0, DesignedBy, newDesignedBy) dataout := DesignedBy
data_ = "SML"
out
out = out + 1 out=47
AW
CheckedBy := if (newCheckedBy = 0, CheckedBy, newCheckedBy) dataout = CheckedBy
data — nn
out

WRITEPRN((DataFile) := data WRITEPRN(("temp.dat") := data

Foundation Design References

LRFD = AASHTO LRFD Bridge Design Specifications
6/21/2018 MastArm.xmcd v5.1



SM V3 = FDOT Structures Manual Volume 3

SDG = FDOT Structures Design Guidelines

Spec = FDOT Standard Specifications

ACI = ACI 318 Structural Concrete Building Code

UF Report = FDOT/University of Florida Report BD545 RPWO #54

Applied Loads
(FromArm1 Design)

WindSpeed = 130-mph
(from Base Plate Design)

#AnchorRods = 6 dbOlt.pOlE = 15in Diameterboncirde'pme = 22-in Tu.rod = 41k|p

(from Upright Design)

Axial
<
Offset Torsion
I M.x
(}—- V.x
= ‘WT’S A
D M.z
e ] /
9 =
& .g V.z
.E 2
6
< d
N
Y
X
Zz
0 96.9 0 LoadCaseT = 0
My polebase = | 106 |-kip-ft =~ My yolebase =| O |kip-ft M; polebase = | 37-5 |-Kip-ft LoadCaseOT =1
106 96.9 37.5 LoadCaseCSR = 2
0 3.1 0
Vx.polebase =1 0.2 |-kip AXiaIForcepolebase =| 3.1 |-kip Vz.polebase =| 5.7 |-kip
0.2 3.1 5.7
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Foundation Diameter

Diametergyaft = Diameteryoycircie pole + 12:in + 12-in Diametergp, = 3.83-ft

round shaft diameter up to the nearest half foot dimension to accommodate available coring equipment

: o 1 :
Diameterspag ;= Cell(Dlametershaﬁ,?ft) Diametergpa = 4 ft

Diameterspatt custom = 3-5-ft

BML change from 0.0 ft to 3.5 ft for actual drilled shaft diamter |

Diameterspag ;= if(Diametershaﬂ_custom > 0-ft, Diametergaft custom s Diametershaﬁ) =11

|Diametershaﬁ = 3.5ft |

b := Diametergp,s

Shaft Depth Required to Resist Overturning

SFq := 2 Safety Factor against Overturning  SM V3 13.6 Offset= 0-ft  vertical distance between top of

foundation and groundline

2 2
M + (M
. J ( x.polebase; - icaseOT 2polebase; agcaseoT
Miotal := SFot:

Mtotal = 2257 k|pft
Ca.pole

2 2 .
Plotal = SFOt'\/ (VX'pOIebaseLoadCaseOT) " (Vz'pOIebaseLoadCaseOT) Plora = 11.5-kip

short free-head pile in cohesionless soil using Broms method

2
) d)soil .
Ka= tan| 45-deg + T €sand := Offset

Guess value Lotsand := 8-ft

3
Ysoil'b-Lotsand *Kp

Given 5 - I:’total'(esand + LotSand) — Myotal = O-Kip-ft
Temp := Find(Lotsand) Lassands= Temp Lotsang = 11.7-ft
. LotSand
(round up to next foot) Larsangs= Ceil ft ft Lotsang = 12ft

IVltotal + F’total'(esand + LotSand)

PRotsand = PRotsand = 0.9

3
Vsoil* P Lotsand Kp
2
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short free-head pile in cohesive soil using Modified Broms method for L < 3b (see reference file for
derivation)

. Csoil Miotal
SGspih= |f(c50i| = 0-ksf ,0.1~ksf,csoi|) Slope := 8- 35(; Eelay = ol + Offset
’ total

nforce(M,N) := [Slope-(2:-M + N) + 2~csoi|]~N-g mforce(M) := (2-Cgoif + M~Slope)-M-g

M 2~(M-Slope + Cson) + Csoil
m_arm(M) := ecjay + —-
3 M-Slope + 2-Cgyj

N 2:(N-Slope + M-Slope + Cgyj) + (M-Slope + Cg;
n_arm(M,N) := €clay + M+ —. ( 50') ( sm)
3 Slope-(2-M + N) + 2-Cgjj

Guess value M := 4.0-ft N := 4.0-ft
Given Piotal + Nforce(M,N) = mforce(M) mforce(M)-m_arm(M) = nforce(M,N)-n_arm(M, N)
M
N := Find(M, N) Loticlaytemp = M + N Loticlay.temp = 7-ft
NW-
. I—othIay.temp
(round up to next foot) Lotclay = ceil — ft Loticlay = 8-ft

short free-head pile in cohesive soil using Regular Broms method for L > 3b

Ptotal M maxtemp
folay == M = Piotarr (€¢jay + 1.5-b + 0.5-f = | —
clay 9'Csoi|'b maxtemp total ( clay clay) ,9,\ 2-25'Csoil'b

Lotoclay = (1-5'b + folay + g) Lotoclay = 9.7t
. I—ot2CIay
(round up to next foot) Lot = Ceil o ft Lotoclay = 10-ft
Lotclay = i1:(I—oﬂCIay <30, Loticlays Lot2CIay) Lotclay = 8-ft

(If L, < 3b, use Modified Broms method)

M maxtemp . Ptotal
Loticlay.temp  2-25-Csoil'0 9-Cooitb PR 0.9
’ otClay = Y-
I-othIay LOtZCIay - 1.5b

PRotclay == if| Lotclay < 3-D,

6/21/2018 MastArm.xmcd v5.1
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LregdoT = if (SoiIType =1, Lotsands I—otCIay)

PRyt = if (SoilType = 1,PRytsands PRotclay)

Shaft Depth Required to Resist Torsion

SFr:i= 1.0  Safety Factor against Torsion
1.0 for Mast Arm signal structures
SMV313.6

Nbiows = 15

Widot = if (NNOWS < 5, 0 , if (Nb|OWS > 15, 15, 1.5
Bi= tan((bsoil) =06
Yeoncrete := 150-pcf
CohesionFactor := 0.55
Torsion := My'pOIEbaseLoadCaseT

short free-head pile in cohesionless soil

Guess value Liorsand == I—requT

Given

Torsion-SFy,, = [ﬂ'b'(LtorSand)"Ysoil'[

Nblows - 15
15 '

coefficient of friction between concrete shaft and soil

~loonsiaten= concrete —

I—requT = 12ft

PRy = 0.9

NOTE: wggorand p are based upon CONCRETE and soil

interaction. This torsion methodology is not to be used with
permanent casing.

Number of blows per foot. If N< 5, contact the district geotech Engineer

load transfer ratio

Ywater Yeoncrete = 87.6-pcf

fse := CohesionFactor-cgy;)

Torsion = 96.9-kip-ft

L torsand b b ? b
_— '(Wfdot)'z + E 'I—torSand'('Yconcrete)'g'l‘L

Temp := Find(Liorsang) Lorsande= T€MP Liorsang = 12.1ft
. Ltorsand
(round up to next foot) Liorsand = Cell ft Ltorsand = 13 ft

Torsion-SFy,,

PRtorsand =

PRtorSand =09

Ltorsand b b 2 b
Tr'b'(I—’(orSf;md)"YsoiI' - '(Wfdot)'z + T T 'I—torSa\nd'('\{concrete)'g'lL

2

short free-head pile in cohesive soil

Guess value Liorclay := LreqdoT

6/21/2018

2
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2
Given Torsion-SFy,, = [fse~(ﬂ~b)~(Lt0,C|ay - 1.5~ft)~ﬂ + {fse'ﬂ'(g) (gﬂ

Temp .= Find(Liorciay) Lioilayc= TeMp Liorclay = 5.51t
. I-torCIay
(round up to next foot) Liouciay,= Ceil — ft Liorclay = 6 ft

Torsion-SFy,,

I:)RtorCIay = I:)RtorCIay =09
b b\ (b
foo (7t-b)-(L — 15ft)— |+ |feem| = | | —
[se ( ) ( torClay ) 2:| se (2) (3)
Lreqator == if (SoiIType = 1, Liorsand- I—torCIay) Lreqator = 131t
PRior := if(SoiIType = 1’PRtorSand>PRtorCIay) PRior = 0.9
Lembedded = if(I—redaor > LrequT» I-redaors I—requT) Lembedded = 13ft
Lshaft = Lembedded + Offset Lshafe = 131t
— 14. ctual Drilled Shaft L =14
Lopoge = 1411 A | Lapare = 141t
PRfoundation == if(l—redaor > LrequTaPRtor’PRot) PRfoundation = 0.871

Unfactored Maximum Moment in Shaft

short free-head pile in cohesionless soil using Broms method

Ptotal

foang _ SFa fong = 2.9t
sand -+~ sand = &-
3-soil"b-Kp
Ptotal
“lsand

Ptotal SFot Miotal
Mmaxsand = '(esand + fsand) - + M maxsand = 124-Kip-ft

SFot 3 SFot

short free-head pile in cohesive soil using Modified Broms method for L < 3b (see reference file for
derivation)

Guessvalue  f, q:= 4.0-ft

Ptotal 1:mod ‘b

Given = (2-Cgpi) + Trnog-Slope
SFy; 5 ( soil T Tmod"=10P )
fnoa:= Find(frnoq) foq = 0.7t
2 3
Protal Csoil*P-fmod B b-froq -Slope

M = ——(eglay + Fnod) —
modBroms SE (clay mod)

MmodBroms = 114.9-Kip-ft
ot 2 6
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short free-head pile in cohesive soil using Regular Broms method for L > 3b

Ptotal

Mgroms = ?-(eday + 15b + 0.5~fc|ay) Mgroms = 143.4-Kip-ft
ot
MmaxCIay = if(|—0t1CIay <3-b, MmodBroms MBroms) MmaxCIay = 114.9-kip-ft
(If L, < 3b, use Modified Broms method)
Mmax = if(SoiIType = 1, Mmaxsands IV'maxCIay) (thisis a Service moment) Mg, = 124-kip-ft

Minimum Reinforcing and Spacing

Fy rebar := 60-ksi reinforcing yield strength
fo:= 4.0-ksi concrete strength Spec 346-3
cover := 6-in cover SDG Table 1.4.2-1 Cover okay at 6"

. 2 S
Apgr = 1.56:In longitudinal bar area Main bar size okay, using #11s |
dpar == 1.41-in longitudinal bar diameter

Btirrup bar size okay, using #5s |

Al = 0.31-in2 stirrup area SMV3136.2
dy bar = 0.625:-in stirrup diameter Btirrup s, spacing okay, using 4" |
Sy1 = 4in stirrup spacing, depth = 0 ft-2 ft SMV313.6.2
Syp := 18:in stirrup spacing, depth = 2 ft-depth.stir Ftirrup sy, spacing adjusted from 12'to 18" |
Sy3 := 18-in stirrup spacing, depth > depth.stir Ftirrup sy3 spacing adjusted from 12'to 18" |
depthg, == 12-ft stirrup depth, see s.v2 and s.v3 above
b =3.5ft shaft diameter

0.01 7r~b2
BarsProvl =—— BarsProv, = 8.9 LRFD5.7.4.2

Apr 4 1 -

ar
0.135 w-bz

BarsProv., := : . £, BarsProv,, = 8

Abar' Fy.rebar 4
BarsProv := ceil(max(BarsProvl,BarsProvZ)) BarsProv = 9 number of longitudinal bars

BarsProv = 10 Main bar No. adjusted to 10
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depthg, — 2-ft
NumSpaces, pqr := round| —— NumSpaces,, por = 7
Sv2
. . dbar Uy . . .
ReinfClearSpacing := | b — 2| cover + dy por + — || ——— — dpar ReinfClearSpacing = 7.18-in
2 BarsProv

CheckReinfClearSpacing := if (ReinfClearSpacing > 6in,"OK" ,"No Good")

CheckReinfClearSpacing = "OK"

SDG 3.6.10

Check Shear and Torsion

LFgy = 1.3 Shear Load Factor

LFir = 1.3 Torsion Load Factor

bshr = 0.90 Shear Resistance Factor
bior := 0.90 Torsion Resistance Factor

2
Vu = LFshr'J(Vx.polebase ) + (Vz.polebase

2
LoadCaseOT LoadCaseOT)

Ty = LF-Torsion

[Torsion = 96.9 kip-f{

Area and perimeter of concrete cross-section

2
b
Acp = N(Ej
b
Pep = 2'“’(5)

Acp = 1385.4-in”

Pep = 131.9-in

1.3 isa reasonable Load Factor
for combined WL + DL on sign
and signal structures

LRFD5542.1

LRFD5542.1

V, = 7.4-kip

T, = 126-kip-ft

Diameter, perimeter and area enclosed by the centerline of the outermost closed transverse torsion reinforcement

dy.p
dop:=b - 2~(cover + Vé arj dop = 29.4-in
Ph = Tdop pp = 92.3-in
2
don .2
th =T T th =677.7-In
A, = 0.85-Ay, A, = 576.1-in° LRFD C5.8.2.1
Effective shear depth
db b D
D;:= b — 2| cover + dy par + - de:=— + — = 25ft
2 2 9w
LRED C5.8.2.1

dy := max(0.9-de, 0.72:b) = 2,51t

6/21/2018
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Check Shear Strength

f. (d b
V= 0.0316-(2.0)- /—“,(_—Vj-(_—)-kip V = 160.5-kip LRFD Eqn5.8.3.3-3
ksi \in ) \in LRFD5.8.3.4.1
ACI11.3.3
A, bar Fo. rebar (@
Vo yracar (%) V; = 31.2-kip LRFDEqn5.8.3.3-4
max(svl »Sv2, Sv3)
depr = 0.9 V, = 7.4-kip
Vy — deprV
ShearRatio := Ju e e ShearRatio = —4.9
shr'Vs

ShearRatio := if (ShearRatio < 0,0, ShearRatio) ShearRatio = 0

Check Torsion Strength

2-AAy o F
Toy = PorAvtar Py rear T,, = 446.4-kip-ft LRFD Eqn 5.8.3.6.2-1
S,
v LRED5.8.3.4.1
2:Ag' Ay bar Fy.reb
Top = o Y T, = 99.2:kip-ft
Sv2
2-Ag A, par-Fo reh
Toz = o Y T3 = 99.2:kip-ft
Sv3
bor = 0.9 T, = 126-kip-ft Lreqator = 13ft

Tor2gng:= T, — if

Tor3gng = Ty — if

Tor2gay == T, — if

Tor3gjay == T, — if

2ft > Offset,[n-b-(Z-ft - Offset).%o”.(m

> j-(wfdot)-g}o-kip-ft} = 123.5-kip-ft

depthg;, > Offset,[w-b(depthsﬂr - Offset)wso“-(

depthg;, — Offset
mrfj'(wfdot)'g},o-kip'ﬁ} = 37.5:kip-ft

2.ft— 15t > Offset,[fse-(n-b)-(z.o.ft — Offset - 1.5-ft)-ﬂ,o-kip-ft} = 115.4-kip-ft

depthg;, — 1.5-ft > Offset,[fse-(ﬂ-b)-(depthstir — Offset — 1.5-ft)-g},0-kip~ft} = —96.2-kip-ft

Tor2 := if (SoilType = 1,T0r2nd, TOr2jay) Tor2 = 123.5-kip-ft

Tor3 := if (SoilType = 1, Tor3gng, Tor3gay) Tor3 = 37.5-kip-ft

6/21/2018
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Ty

TorsionRatio, := TorsionRatio,; = 0.31

tor'Tnl
. . Tor2 . .
TorsionRatio,, := TorsionRatio,, = 1.38
tor'TnZ
. . Tor3 . .
TorsionRatio,3 := TorsionRatio,3 = 0.42
tor'Tn3
TorsionRatio := max(TorsionRationl,TorsionRationz,TorsionRationS) TorsionRatio = 1.38
2
fo | A o )
Te = 0125 [—- -Kip-in T.r = 303.1-kip-ft LRFD Egn5.8.2.1-4
Si :
Peprin

TorsionRatio := if(Tu < 0.25~¢wr~TC,,O,TorsionRatio) TorsionRatio = 1.4 LRFDE@n5.8.2.1-3

ShearRatio = 0

CheckShearTorsion := if (ShearRatio + TorsionRatio < 1,"OK" ,"No Good") CheckShearTorsion = "No Good"

[ShearRatio + TorsionRatio = 1.4 | Should be 1.0 or less |

Check Maximum Spacing Transverse Reinforcement

Vy
e b-(0.8D) VU = 0.005862ksi LRFD Egn5.8.2.9-1
0.125-f, = 0.5-ksi
Smax = if(0.8-d, < 24-in,0.8-d,,, 24-in) Smax1 = 24-in LRFDEqn5.8.2.7-1
Smaxz = if(0.4-d, < 12-in,0.4-d,, 12:in) Smaxz = 12-in LRFD Eqn5.8.2.7-2
Smax = 1f (VU < 0.125-F;, Sryan1, Smax2) Smax = 24-in

max(s,1,5,2, Sy3) = 18-in

CheckMaxSpacingTransvReinf := if(max(svl,svg,s\,3) < Smax> OK" ,"No Good") CheckMaxSpacingTransvReinf = "OK"

Check Longitudinal Reinforcement for Combined Shear and Torsion LREFDEgn5.8.3.6.3-1
LRFD5.8.34.1

Mz.polebase

M = LFtor'J(Mx.polebase

2 + 2
LoadCaseOT) ( LoadCaseOT)

M, = 146.2-kip-ft

V, Vv
Viemp = if(—u — 0.5V, > 0-kip,— - O.5-V5,0-kipj Viemp = 0-Kip

shr shr
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2 2
Mu [Vtempj O-4'5'ph'-|—u .
+ - + | -klp
bror(0.8-b) kip 2:Ag: drorKip

I:y. rebar

LongReinfgy, tor ==

BarsProv-Apy = 15.6~in2

LongReinfg, or = 2-in2

CheckLongReinfy,, o == if(BarsProv-Abar > LongReinfg,, o, "OK" ,"No Good") CheckLongReinfg,, (or = "OK"

Anchor Bolt Embedment

b — 2-cover — 2-dy par — Diameteryoycircie pole — dpar
2

GaPshaft ==

Gapshaﬁ = 2.67-in

Diameter epar circle := b — 2-cover — dpar — 2-dy par

Diameter epar circle = 27-3-in

#BarsProvided := BarsProv

w Use a maximum of three rebar
#BarsProvidedPerRod := min| | #AnchorRods per anchor bolt (conservative)
3
Turod Diameterpgjcircle pole

=09 #BarsReqdPerRod := —
Abar'((b":y.rebar) Diameteriepar circle

#BarsReqdPerRod
#BarsProvidedPerRod

AreaRatio =

AreaRatio := if (AreaRatio < 1, AreaRatio, 1)
MWW

6/21/2018 MastArm.xmcd v5.1

#BarsProvided = 10

#BarsProvidedPerRod = 1.7

#BarsReqdPerRod = 0.39

AreaRatio = 0.24

AreaRatio = 0.24
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2015 AASHTO Development Length of Deformed Bars in Tension 5.11.2.1

cover = 6-in

cp= the smaller of the distance from center of bar or wire being developed to the nearest concrete
surface and one half the center-to-center spacing of the bars or wires being developed

) dpar ReinfClearSpacing + dp,, ]
Cp := mMin| cover + dy par + - =4.3:in

2
Ky := 0-in. assume no transverse bars:
d
N = min| 1, max| 0.4, —2~ LRFD Eqn 5.11.2.1.3-1
Cp + ktl’

Arc = 04

i Py ion devel length LRFD Eqn5.11.2.1.1-2
Ld.par == Max| 12in, Ny 2.4-Apgr —— tension development lengt gnb5.11.2.1.1-

,/fc-k5|

#BarsProvidedPerRod-0.5 — 0.5 .
SpacingFactor = 0.5

SpacingFactor := max((

0.5
. ] ] > > |
Lembedment added = \/(RelnfC|ear5paC|ng-SpacmgFactor) + Gapghaft Lembedment.added = 4.5-1n
L Lg par (AreaRatio) + 12-in + Lgmbedment added
embedment.rod -= Ma
20'dbolt.pole

Note: 20da,chor Minimum embedment was in old AASHTO LTS, 2nd Ed. 1985 and 3rd Ed. 1994 in Section 3 - 1.3.4. It was removed
in the 4th Ed., but is still a good rule of thumb.

AI/WWWWLJW/\:: Ceil(l—embedment.roda in) Lembedment.rod = 30-in

Lanchor.rod := Ce“[( Lembedment.rod + 8'in)a in] Lanchor.rod = 38-in

Anchor Bolt Shear Break-Out Strength

References:

ACI 318-05 Appendix D.

FDOT/University of Florida Report BD545 RPWO #54,

Anchor Embedment Requirements for Signal/Sign Structures, July 2007.

#AnchorRods = 6 number of anchor bolts

6/21/2018 MastArm.xmcd v5.1
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dboltpote = 1.5-in anchor bolt diameter
Diameterpgicircle pole = 22-1N anchor bolt circle diameter

Lembedment.rod = 30-in anchor bolt embedment

b = 42-in shaft diameter

Diameteryotcircle.nol
rb — oltcircle pole rb _ 11|n

2

b .

1= E r=21.in
erz + 3.25-(r2 - rbz) -1 diusted
Cy1 = Cyp = 7.1-0n adjusted cover
ot 3.25 ot
UF Report Eqn 3-2

Le := min(8-dyoit poles Lembedment rod) Le = 12-in load bearing length of anchor for shear

ACID.6.2.2

0.2 15
Ve = 13 I—e dbolt.pole fc Ca1 Ibf
= 1o Gootpote ' N a in ) shear break-out strength (single anchor)

UF Report Eqn 2-11

V,, = 28.9-kip

(360-deg)

= 60-deg UF Report Fig 3-7
#AnchorRods

Abpolt.sector =

1.5c
alpha := 2asin[g} = 60.9-deg
r

OverlapTest := if(Abmtsector < alpha, "Overlap of Failure Cones™ ,"No Overlap of Failure Cones")

OverlapTest = "Overlap of Failure Cones"

chord := 2'r~sin[$j chord = 21-in UF Report Fig 3-7
Ay = 4.5-ca112 Aveo = 226.8-in’ projected concrete failure area (single anchor)
ACI Eqn D-23
Ay = chord-1.5-c5 Ay = 223.6.in° projected concrete failure area (group)
ACID6.2.1
. .2
Ave= TF(Ave > Aveo. Aveos Ave) Ay = 223.6-in

6/21/2018 MastArm.xmcd v5.1



Peey == 1.0 eccentric load modifier ACID.6.25

Pegy = 1.0 edge effect modifier ACID.6.2.6

Yoy = 1.4 cracked section modifier ACID.6.2.7  (stirrup spacing <=4}

Ppy = 1.0 member thickness modifier ACID.6.2.8

Opreakout := 0.75  strength reduction factor ACID.4.4.c.i (shearbreakout, conditionA)

A
Vepg = #AnchorRods-( ve j'(¢ecV'¢edV'¢cV'¢hv)'Vb Vebg = 239.1-kip concrete breakout strength - shear
Veo ACI Eqn D-22 Shear force | to edge
Vebg_parallel == 2-Veng Vebg parallel = 478.3-kip  ACID.6.2.1.c Shear force || to edge
Th.breakout := Vebg_parallel b Thbreakout = 438.4-kip-ft  concrete breakout strength - torsion

d)breakout'Tn.breakout = 328.8~kip-ft

T, = 126-kip-ft

BreakoutTest := if (d)breakout-Tn.breakom >T,,"OK" ,"No Good") BreakoutTest = "OK"

OverlapDesign := if (Abon_secwr < alpha, "Based on Overlap of Failure Cones" ,"Based on No Overlap of Failure Cones" )

OverlapDesign = "Based on Overlap of Failure Cones"

0.0 96.9 0.0 maximum torsion (Mx & Mz not used)
My polebase = | 106.0 |-Ki/ My pojepase = | 0.0 |-Kip-fiM pojepase = | 37.5 |-ip-ft maximum overturning (My not used)

maximum CSR
106.0 96.9 375

[+] Analyze Foundation

Summary - Soil Properties and Drilled Shaft Geometry

6/21/2018 MastArm.xmcd v5.1 23



0-cl
SoilType = 1 1- (s:a?l):j

Diametergpas = 3.5t

#BarsProvided = 10

bsoil = 30-deg Csoil = 2000-psf
Lohart = 141t Lembedment.rod = 30-in
dpar = 1.41-in

Foundation Performance Ratios

IDRfoundation =0.871

Fatigue Analysis DataFile = "Cortez 1 NE Review_P.dat"

soil = 42.6-pcf Offset = 0 ft

I—anchor.rod = 38:in

WindSpeed = 130-mph

Use the member cross section adjacent to the weld toe to compute the nominal stress range. LTS 11.9

FatigueCategory := 2

IPhrfnah o o Fatigue

fgalloping.f;\rml = 3.8-ksi
fgalloping.armz = 0-ksi
fgalloping.pote = 2.5-Ksi
fnwg.arml = 2.5-ksi
fnwg.armz = 0-ksi

frwgpole = 2.6°Ksi

A325 Connection Bolts

53)
ft.g.bolt: 00 ksi

34Y)
ft.nwg.bolt: 0.0 ksi

Anchor Bolts
ft.g.rod = 3.8-ksi

ft.nwg.rod = 4-ksi

6/21/2018

SMV311.6

CAFTfullpengroove.weld..’:1rml = T7-ksi

CAFTfullpengroove.weld..’:1rm2 = "NA" -ksi

CAFTfulIpengroove.weld.pole = 4.5-ksi

CAFTconn.bOIt = 16-ksi

C'A‘F-I—anchor.rods = 7-ksi

MastArm.xmcd v5.1

Checkg.alllo;:»ing.arml = "OK"

Checkg.alllo;:»ing.armz = "NA"

Checkgalloping.pole = "OK"
Checkpwg.arm = "OK"
Checkpwg.armz2 = "NA”"

Checkpwg.pole = "OK"

Check, oK
ec! =
g.conn.bolt "OK"

Check, o
ec =
nwg.conn.bolt "OK"

Checkg rog = "OK"

Checkpwg.rog = "OK™
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[¥] Summary

Mast Arm Design and Analysis Summary DataFile = "Cortez 1 NE Review_P.dat"

WindSpeed = 130 mph

Subject = "Cortez - 43rd St W P Rev" DesignedBy = "SML" PoleLocation = "Pole 1 - NE Corner"

ProjectNo = "404-6002870"

1st Mast Arm
#Signalsym; = 3

14
Xsignal.arm1: 24 | ft
34

Xpanel.arml = (6 ) ft

CheckedBy = " " Date = "06/21/2018"

#Panelsym; = 1

Ltotal.arm1 = 46 ft I—splice.provided.arml = 24-in

FA'= 35.1
Lam1 = ft
‘EE'= —arml [12.9)

'ED'= ¢ 0.25 \ .
= -In
‘EHr=  wall.arml 0.375

2nd Mast Arm
#Signalsymp = 0

Xsignal.armZ =(0)ft

Xpanel.armz = (0.1)ft

6/21/2018

1
SeCtionssignal.arml =3 Backplatesignal.arml =1
1
2
Areapanel.arml = (20)ft
'EB'= Di ; 7.0833 ) . 'EC'= Di ; 11.9973 ) .
lametery; = -In lameter; = -In
‘EE'= tip.arm1 11.2173 EG'= base.arml 13
max(Agrmg) = 4.74-in max(CSRgyms) = 0.602
#Panelsym, = 1
SeCtionssignal.armZ =(0) Backplatesignal.armZ =(0)

2
Areapanel.armz = (0.1)ft
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Liotat.arm2 = O ft I-splice.provided.armz = 24-in

'SA'= 0
‘SE'= Larmz2 = (O)'ﬂ

'SD':t 3 0) .
o= wallarm2 = 0 -In

Luminaire Arm and Connection

'SB'= 0).
wgpre  DIameterip army = 0 -in

max(Aarmz) = 0-in

(use MC10x33.6 channel for connection)

"LA'= Yiyminaire = Ot
'LD'= tyall.lumarm = 0-in

'LG'= dbolt.lum = 0-in

'LI'= Wpase.lum = 0-in

CSRbase.lumarm =0

Upright

"UA'= Ypole = 21.5ft

'UD'= Diameterysse pole = 16-in
'UG'= Yium.conn = Oft

Az.dl = 0-in

"LB'= Xjyminaire = 0ft
'LE'= Slopejymarm = 0
‘LH'= tb.alsepla'(e.lum = 0-in
"LK'= Wehannel.lum = 0-in

PRpoltjum = 0 I:)Rbaseplate.lum =0

'UB'= Yarm conn = 20-ft
‘UE'= twa||_p0|e = 0.375in
Ax.dl = 0.89-in

Slope, = 0-deg

1st Arm/Upright Connection

#ConnBoItsO =6
'FK'= tbaseplate.armo = 2:in
'FN'= errtical.plate0 = 0.3125in
'FP= dbolt.conn0 = Lin

'FS'= SpaCingbolts.conn0 = 9in

"HT'= Neonn plate = 22N

'FL'= tvemca|_p|ateo = 0.5in
'FO'= OffsetConno = 14.1146in
'FR'= tconn_mateo =15in

FT'= Wconn_mateo = 0.3125in

2nd Arm/Upright Connection

#ConnBoIts1 =0

'SK'= tb.alseplate.arm1 = 0in

6/21/2018

HT'= hconn.plate = 22in

'SL'= tvertical.platel = 0-in

MastArm.xmcd v5.1

'UF'= o = 0-deg (Angle Between Arms)

= 0
_ Diameteryase arm2 = (oj~in

max(CSRarmz) =0

DataFile = "Cortez 1 NE Review_ WindSpeed = 130-mph

‘Lc'= Diameterpase jumarm = 0-in

"LF'= Mymam = Oft

I:)Rconn.pl.alte.lum =0

'uc'= Diameteriy pole = 13.0192in

‘UF'= a = 0-deg

Slope, = 0.47-deg
Capole = 0.996

max(CSR pole) = 0.619

'Fr'= bconn.plateO = 23in

PRoolt,
0.663
PRt.basepIate.armO 0.839
PRt.connplate.arm0 0.998
0.661
CSRt.vert.plateO

'§J'= bconn.plate:L = 0-in
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'SN'= errtical.plate:L = 0in 'SO'= OﬁcSGtconn1 = 0in

_ _ PRbolt,
'SP'= dbolt.conn1 = 0-in 'SR'= tconn.plate1 = 0in 0
PRt.b;;lseplate.arm1 0
'SS'= SpaCingbolts.conn = 0in 'ST'= Weonn.plate, = 0-in =
! 1 PRt.connplate.arml 0
0
CSRt.vert.platel
Pole Baseplate DataFile = "Cortez 1 NE Review_ WindSpeed = 130-mph
#AnchorRods = 6 'BA'= Diameteryaseplate.pole = 281N 'BB'= thaseplate.pole = 2.51N
'‘BC'= dbolt.pole = 15in 'BF'= Lembedment.rod = 30N
. . PRyog = 0.772
Diameterpojcircle pole = 22N rod
IDRpIante.pole =1
Foundation
'DA'= Lghat= 14-ft 'DB'= Diametergn.p= 3.5ft dpar = 1.41-in Offset = 0 ft
dbar . .
"RA'= round =1 'RB'= #BarsProvided = 10 Diameter,gpar circle = 2.2783 ft
0.125n ’
'‘RC'= NumSpaces, por = 7 '‘RD'= S, = 18in PR¢oundation = 0.871

[¥l—WRITEPRN to Line 1-2-3

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camberym == 2-deg Camberym, == 2-deg

Lorm = ZLarml - if[(Larmll = O~ft),0~ft,2~ft] Lorma = ZLarmz - if[(Larmzl = O~ft),0~ft,2~ft]

Deflection,ms := Slopey-Lam1 + max(Aarml) Deflection,gy = 9.3-in

CamberArmY,pyarg == sin(Camberarml)Larml CamberAMLypyarg = 19.26-in

Deflectionmy := [ Slope, Larmz-(Sin(e)) | + Slopey- Lama-cos(c) + max(Agrma) Deflection,, = 0-in

CamberArm2,pyarg := sin(Camberarmz)Larmz CamberAm2,pyarg = 0-in
UpW: -

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

a = 0-deg Q= if[(a > 180-deg),(360-deg — ), 0]
Offsetcc,nno =14.1-in bconn.pmeo = 23-in Neonn plate = 22-1N o= 0-deg
OffSetconnl = 0:in bconn.platel = 0-in
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sin(Camberarml) bconn.plateo
2 yp:= — X1 =12.23-in  y; =115:in

X1 = Offsetconno - tconn.plate - hconn.plate'

0

sin(Camberyyo) Doonn piate,
Xp = Of'fSEtconnl - tconn.platel — Neonn plate > -cos(a) + 5 -sin(ay)
sin(Camberyma) ) Beonn plate,
Yo = Of-fSEtconnl - tconn.platel - hconn.plate'f -sin(a) — ———-cos(a) Xy = ~0.38-ir y, = O-in

Clearance := J(xl - x2)2 +(y1 - y2)2 Clearance = if[(y, <y;),if[(x; > X,), Clearance, 0-in], Clearance] Clearance = 17.07-in

MVWWWWWWW

(if Clearance equals 0, then Connection Plates intersect and redesign is required.

Plan View - Connection Plate Clearance for Two Arm Connections

EI_ Canrdinatac far Drawinac

Connection Plate Clearance Clearance = 17.07-in

251
Diameterconn pole = 13.2292-in
201
t = 1.5in
15+ conn.plate0
] bconn.plate0 = 23-in
101

tvertical.plate0 = 0.5in

Offsetyony = 14.1146-in

15 20 25 Gapy = 7.5in

tconn.plate1 = 0-in

- 101

bconn.platel = 0-in
— 157

tvertical.platel = 0-in
- 20-

Offsetconnl = 0-in

Connection Plate 1
Connection Plate 2
e Pole Section

Gap1 = 0-in
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Plan View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

Dimensions in Inches

120 0

eliis

Dimensions in Inches

Shaft
Reinforcement
Base Plate
Base Plate

OO Anchor Bolts

2)

6/21/2018

MastArm.xmcd v5.1

Diameterpase pote = 16-in
Diameterpasepiate pole = 28-in
Diametergp, = 42-in
Diameterpgitcircle pole = 22-iN
Diameter,epar circle = 27.34-in
#AnchorRods = 6

#BarsProvided = 10
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

27
18
9
3
=
g
=
[72]
S 0
2
[«5)
=
[a)
-9
- 18
- 27
- 27 - 18 -9 0 9 18
Dimensions in Inches
Shaft
Base Plate
GEE Rcinf. Bar
@ A nchor Bolt
— Po|e

27

6/21/2018
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Diameteryase pote = 16-In
Diame'[erbasemate_po,e = 28-in
thaseplate.pole = 2.5:1N
Diametergpa = 3.5-ft
Diameterpojcircle pole = 22N

Diameter,epar circle = 27.3-iN
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Appendix C

Mathcad Program Output
NE Mast Arm Proposed-New Configuration with Concrete Torsion Calculations

(Evaluation of Mast Arm using the current Stirrup Spacing recommendations)




FDOT Mast Arm Analysis Program

Custom File Name (optional) " | The new custom file will be a copy of the last file called from
P the program. A ‘tat'extension will be added to the file name.
Add file to file list Refresh File List |
Select Data File (required) E6T4 All data files are in the same directory as the MastArm.xmcd file.
E7T6
Cortez 1 NE Exist Path = "F:\Projects\Cortez - 43rd Ave W Mast Arm Review - 13M126\04 ,

Cortez 1 NE Prop DataFile = "Cortez 1 NE Prop.dat"
Cortez 1 NE Fut

Cortez 1 NE Review| P
Cortez 1 NE Review E

This program works in conjunction with Mastarm Design Standards 17743 and 17745. Reference Changes

References:

AASHTO Standard Specifications for Signs, Luminaires and Traffic Signals, 6th Edition (LTS).
FDOT Structures Manual Vol. 3 (SM V3).

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

[*l—Read In Data

General Information DataFile = "Cortez 1 NE Prop.dat"

Current Values New Values

Subject = "Cortez - 43rd St W NE Prop™

ProjectNo = "404-6002870" |

PoleLocation = "Pole 1 - NE Corner" |

Date = "12/12/2017" |

Use Control+F9 to

DesignedBy = "SML" | recalculate the worksheet,
once to write out data, twice
CheckedBy = " " | to read in data

Wind Speed DataFile = "Cortez 1 NE Prop.dat"

Current Value New Value

WindSpeed = 130-mph | mph SMV33.8.2
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Arm 1 Analysis

DataFile = "Cortez 1 NE Prop.dat"

WindSpeed = 130 mph

[Arm 1 Loads

SignalData,m =

New Values

SignDatagm =

New Values

6/21/2018

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 14 5 "yes"
2 24 3 "yes"
3 34 5 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 6 20
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)" use X to zero out data
1 0 0 use 0 to keep current values
2 0 0
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 1 Loads

[Arm 1 Properties

Current Values
I—total.alrml = 46ft

Diameterpase arm1 = 13-in

DiStspIice.from.base.arml =1

0.25 \
twall.arm1 = 0.375 -In

Arm 1 Properties

[¥— Analvze Arm 1

New Values

291t

LU

feet, 40 ft. max. for 1 piece arms

inches, measured flat to flat (FG)

feet, splice distance, for 2 piece arms,

length of piece closest to pole,
use X to zero out (FE)

set Distgpjice from.pase.arm1= Oft
for NO SPLICE

inches, this value is used for one piece arms (FD)

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (FH)

Summary - Arm 1 Geometry and Loading

WindSpeed = 130-mph

7.08

Diameter; =
tip.arm1 (11.22

Xsignal.armlil

14| ft
24
34

g
g

I—total.alrml = 461t

i Di t 121,
-In lameter, = -In
base.arml 13

SeCtiOﬂSsignal.armlil

5

Q
8w

Location of Signs and Signals

L 351
arml = 12.9

X =
panel.armljl

Elft

Arm 1 Combined Stress Ratio and Deflection

max(CSRyms) = 0.602

6/21/2018

max(Aa,ml) = 4.738-in

MastArm.xmcd v5.1

QO30

. (]
~10 \

0.25 )
twall.arm1 = 0.375 -In

Aredyanelarm1., =

[ 20]¢2

j1

2'd99'2(|—arm1 - I—splice.provided) = 18.43-in



Arm 2 Analysis

DataFile = "Cortez 1 NE Prop.dat"

WindSpeed = 130 mph

[Arm 2 Loads

SignalDatagym, =

New Values

SignDatagy, =

New Values

6/21/2018

"SignalNumber" "DistanceToSignal(ft)"

"NumberOfSignalHeads" "BackPlate"

1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values yes'br Ho"
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 0 0 "yes"
2 0 0 "yes"
3 0 0 "yes"
4 0 0 "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)"
1 0 0 use X to zero out
2 0 0 use 0 to keep current values
3 0 0
4 0 0
5 0 0

MastArm.xmcd v5.1



Arm 2 Loads

[Arm 2 Properties

Current Values

I—total.alrmz = 0ft

Diameterpase armz = 0-in

DiStspIice.from.base.armz =0-ft

0).
twall.arm2: 0 -In

vin D Nennmne +imn

New Values

feet, 40 ft. max. for 1 piece arms, use X to zero out set Lyga arm2 = Oft for NO ARM2

inches, measured flat to flat, use X to zero out (SG)

feet, splice distance, for 2 piece arms, . _
length of piece closest to pole, set Distspiice.from.base arma= Ot

use X to zero out (SE) for NO SPLICE

inches, use X to zero out (SD)

UL

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (SH)

Summary - Arm 2 Geometry and Loading

[k Analyze Afm 2

-03

WindSpeed = 130-mph

0
Diameterijp armo = ( )in

I—total.alrmz = 0ft

-0.2 -01

Location of Signs and Signals

- 0 H 0 0 i
Diameteryae armp = (0).”’1 Lam2 = (O) ft twall.arm2 = (Oj.ln

0
xsignal.arm2i2 = SECtionSsignal.arm2i2
offt 0
0 0

X = Area =
panel.armzj2 panel.armzj2

Arm 2 Combined Stress Ratio and Deflection

max(CSRarmz) =0

6/21/2018

maX(AarmZ) = 0-in 2'dEQ'Z(Larm2 - I—splice.provided) = -1.68-in
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Luminaire Arm Analysis DataFile = "Cortez 1 NE Prop.dat”  WindSpeed = 130mph

[Luminaire Properties

See Design Standards 17743 and 17745 for input values.

Z
)
=
5
c
M
%)

Current Values set Yuminaire= Oft for NO LUMINAIRE

Y uminaire = 0 ft feet, use X to zero out (Standard LA = 40 feet)

Xiuminaire = 10-ft feet, use X to zero out (Standard LB = 10 feet)

Diameterpase jumarm = 3-in inches, use X to zero out (Standard LC = 3 inches)

twall.lumarm = 0.125-in inches, use X to zero out (Standard LD = 0.125 inches)

Slopejymarm = 0.5 rise/run, use X to zero out (Standard LE =0.5)

Mumarm = 8-t feet, use X to zero out (Standard LF = 8 feet)

dpolt jum = 0.5+in inches, use X to zero out (Standard LG = 0.5 inches)

LU

thaseplate.lum = 0.75-in inches, use X to zero out (Standard LH = 0.75 inches)

Luminaire Properties

m—Analvm | Liminaire - -
Summary - Luminaire Arm Geometry

Y luminaire = 0ft Xjuminaire = 0-ft Diameterbase.lumarm = 0-in twall.lumarm = 0-in
SIOpelumarm =0 MNumarm = 0-ft dbolt.lum = 0-in tbaseplate.lum = 0-in
Whase.lum = 0-in Wehannel.lum = 0-in

Luminaire Arm Ratios

CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0 PRconn.plate.lum =0

6/21/2018 MastArm.xmcd v5.1



Upright Analysis DataFile = "Cortez 1 NE Prop.dat" WindSpeed = 130 mph

[Pole Properties

Current Values New Values
Ypo'e = 2151t | feet (UA) Common wall thicknesses:
0.1793in.
Yarm.conn = 20t | feet (UB) 0.2391 in.
0.251n.
Diameteriase pote = 16-in | inches, measured flat to flat (UD) 0.313in.
) 0.375in.
twall.pole = 0.375-in | inches (UE) 05in.
7.5 | inches, clear distance between connection plate and upright
Gap = ( j-in P prig
0 | inches, use X to zero out

Pole Properties

pSummary - Upright Geometry

7.5
Ypole = 21.51t Y arm.conn = 20 ft a = 0-deg Gap = ( 0 j-in
Diameterpase pote = 16-in twall.pole = 0.375-in

Upright Combined Stress Ratio and Deflections
max(CSR yole) = 0.619 max( Ay g) = 0.89-in max(Ay 4) = 0-in

6/21/2018 MastArm.xmcd v5.1 7



Mast Arm Connection(s) Analysis DataFile = "Cortez 1 NE Prop.dat" WindSpeed = 130-mph

[Connection Properties

Current Values

Neonn.plate = 22-In

05)
Uyertical plate = 0 -In
1).
dbolt.conn = 0 -n
2)
thaseplate.arm = 0 ‘n

Connection Properties

nSummary - Connection Geometry

Neonn.plate = 22-In

1).
dbolt.conn = 0 -n
15)
teonn.plate = 0 -n

0.3125
Weonn.plate = 0

Connection Ratios

0.663
PRpoit = g

-1n

6/21/2018

New Values

inches, for two arm Mast Arms both connection plate
heights must be equal (HT)

inches (FL)

inches, use X to zero out (SL)

inches (FP)

inches, use X to zero out (SP)

inches (FK)

inches, use X to zero out (SK)

LT

75) . 14,1146
Gap = -in Offsetyonn = -in
0 0
6 . 9) .
#ConnBolts = 0 Spacingpoits.conn = 0 -n
23 05) . 2
beonn.plate = 0 ‘n tyertical.plate = 0 -In thaseplate.arm = 0 -In
0.3125)
Wvertical.plate = -In
0
0.661 0.839 0.998
CSRt.vert.plate = 0 PRt.baseplate.arm = 0 PRt.connplate.arm = 0

MastArm.xmcd v5.1



Base Plate Analysis DataFile = "Cortez 1 NE Prop.dat"  WindSpeed = 130-mph

[Base Plate Properties

Current Values New Values

#AnchorRods = 6 use 6 bolts minimum

dpolt.pole = 1.5-In | inches (BC)

Base Plate Properties

Summary - Upright Base Plate Geometry

[»#AnchorRods = 6 - & Anchors — pgjtpole = 1.5-in thaseplate.pole = 2-5-1N Diameteryaseplate.pole = 28-in

Upright Base Plate Performance Ratios

PRyog = 0.772 PRplate.;:)ole =1

Cohesionless or Cohesive Solil

Foundation Analysis

DataFile = "Cortez 1 NE Prop.dat"

[Soil Properties

Current Values New Values
) Clay

SoilType =1 ® Sand

d)soil = 30'deg

Csoil = 2000-psf

Nsoil = 426pCf

Offset = 0 ft

D

Nblows =15

Soil Properties

0-clay 1-sand
degrees, soil friction angle (sand)
psf, soil shear strength (clay)
pcf, soil density (typical design value = 45-50 pcf)

vertical distance between top of
foundation and groundline

Number of blows per foot.

If N< 5, contact the district geotech Engineer SMV3 136

[*] Analyze Foundation

Switch values, set values for DataOut, and Write Out Data to DataFile and Temp.dat

out:=out+1 out=35

MWW

SoilType ;= if (newSoilType = 0,0,1)

out:=out+1 out=36

MWW

sait= TSwitchData( dsoir, Newdsyiy, deg)

6/21/2018

dataOut = SoilType dataOut =1
(1) .
data_ . := il data . = 30

MastArm.xmcd v5.1



out:=out+1 out=37
MW

Ssaip= fSwitch Data(cso" ,NEWC il » psf)

out:=out+1 out=38
MW

Vsoiln = fSWitChData(’\(SOH , NEW ol » pcf)

out:=out+1 out=39
MW

Clwater= 62.4-pcf

(not used)
out:=out+ 1 out=40
MW
Offset .= fSwitchData(Offset, newOffset, ft)
MWW
out:=out+ 1 out=41
MW
Nijows, = fSWitChData(meWS, newNpjiows» 1)
out:=out+ 1 out=42
MW
Subject := if (newSubject = 0, Subject, newSubject)
out:=out+ 1 out=43
MW
ProjectNo := if (newProjectNumber = 0, ProjectNo, newProjectNumber)
out:=out+ 1 out=44
MW
PoleLocation := if (newPoleLocation = 0, PoleLocation , newPoleLocation)

out:=out+ 1 out=45

Date := if (newDate = 0, Date, newDate)

out:=out+1 out=46
MW

DesignedBy := if (newDesignedBy = 0, DesignedBy, newDesignedBy)

out:=out+ 1 out=47
MW

CheckedBy := if (newCheckedBy = 0, CheckedBy, newCheckedBy)

WRITEPRN((DataFile) := data WRITEPRN(("temp.dat") := data

Foundation Design References

LRFD = AASHTO LRFD Bridge Design Specifications

6/21/2018 MastArm.xmcd v5.1

Csoil
data_,:= data_ ., = 2000
~soi
data_,:= soi data . = 42.6
3
data_,:= water data . = 62.4
Offset
data_ ,:= > data . =0
out ft out
Np|
data_ ,:= o data , =15
out 1 out

dataout := Subject

dataOut = "Cortez - 43rd St W NE Prop"

dataout = ProjectNo

data_ . = "404-6002870"
out

data_ , := PoleLocation
out

data . = "Pole 1 - NE Corner"
out

data . := Date
out’” —/—

t

data_ . = "12/12/2017"
out

dataout := DesignedBy

data_ . = "SML"
out

dataOut := CheckedBy

dataOut =

10



SM V3 = FDOT Structures Manual Volume 3

SDG = FDOT Structures Design Guidelines

Spec = FDOT Standard Specifications

ACI = ACI 318 Structural Concrete Building Code

UF Report = FDOT/University of Florida Report BD545 RPWO #54

Applied Loads
(FromArm1 Design)

WindSpeed = 130-mph

(from Base Plate Design)

#AnchorRods = 6 dboltpote = 1.5-in Diameteryoicircle.pole = 22-iN Turod = 41-kip
(from Upright Design)
Axial
<> Torsi
Offset orston
I M.x
(}—- V.x
= ‘W VAN [
B M.z
£ ©
9 = /
e B V=z
.E 2
a §
< d
N
Y
X
Zz
0 96.9 0 LoadCaseT = 0
Mx,pmebaSe = 106 |-Kip-ft My,pmebaSe =| 0 |[kip-ft Mz_pmebase =| 37.5 |-kip-ft LoadCaseOT =1
106 96.9 37.5 LoadCaseCSR = 2
0 31 0
Vx.polebase =0.2 |-kip AXiaIForcepolebase =|3.1|kip Vz.polebase =157 |-kip
0.2 3.1 5.7

6/21/2018 MastArm.xmcd v5.1 11



Foundation Diameter

Diametergp,f := Diameterygyircle.pote + 12:in + 12-in Diametergpas = 3.83-ft

round shaft diameter up to the nearest half foot dimension to accommodate available coring equipment

1
Diameterspag, = Ceil(Diametershaﬂ,?ﬁ) Diametergpag = 4 ft
Diameterspat custom = 3.5t BML change from 0.0 ft to 3.5 ft for actual drilled shaft diamter |
Diameterspag, = if(Diametershaﬁlcusmm > 0-ft, Diameterspaft.customs Diametershaﬁ) =11

|Diametershaﬁ = 3.5ft |

b := Diametergp,s

Shaft Depth Required to Resist Overturning

SFoi:= 2 Safety Factor against Overturning ~ SM V3 13.6 Offset= 0-ft  vertical distance between top of
foundation and groundline

2 2
M + (M
J ( x polebase LoadCaseOT) ( Z'po"ebaseLoadCaseOT)

Mtotal = 2257 k|pft
Ca.pole

Myotal := SFor

Ptotal = 115k|p

2
Piotal == SFot'J (Vx.polebase LoadCaseOT )

2
+ (V
LoadCaseOT) ( Z polebase

short free-head pile in cohesionless soil using Broms method

2
Psoil
Kpo= tan| 45-deg + 5 €sand := Offset
Guess value Lotsand := 8-ft

3
Ysoil'D-Lotsand Kp

Given 5 - I:’total'(esand + LotSand) — Myota) = O-Kip-ft
Temp := Find(Lotsand) Latsand= Temp Lotsang = 11.7-ft
d f . LotSand
(round up to next foot) Lossand,= Ceil o ft Lotsang = 12 ft

Myotal + F’total'(esamd + LotSand)
PRotsand = PRotsand = 0.9

3
Vsoil b Lotsand ‘Kp
2

6/21/2018 MastArm.xmcd v5.1 12



short free-head pile in cohesive soil using Modified Broms method for L < 3b (see reference file for
derivation)

. Csoil Miotal
SGspih= |f(c50i| = 0-ksf ,0.1~ksf,csoi|) Slope := 8- 35(; Eelay = ol + Offset
’ total

nforce(M,N) := [Slope-(2:-M + N) + 2~csoi|]~N-g mforce(M) := (2-Cgoif + M~Slope)-M-g

M 2~(M-Slope + Cson) + Csoil
m_arm(M) := ecjay + —-
3 M-Slope + 2-Cgyj

N 2:(N-Slope + M-Slope + Cgyj) + (M-Slope + Cg;
n_arm(M,N) := €clay + M+ —. ( 50') ( sm)
3 Slope-(2-M + N) + 2-Cgjj

Guess value M := 4.0-ft N := 4.0-ft
Given Piotal + Nforce(M,N) = mforce(M) mforce(M)-m_arm(M) = nforce(M,N)-n_arm(M, N)
M
N := Find(M, N) Loticlaytemp = M + N Loticlay.temp = 7-ft
NW-
. I—othIay.temp
(round up to next foot) Lotclay = ceil — ft Loticlay = 8-ft

short free-head pile in cohesive soil using Regular Broms method for L > 3b

Ptotal M maxtemp
folay == M = Piotarr (€¢jay + 1.5-b + 0.5-f = | —
clay 9'Csoi|'b maxtemp total ( clay clay) ,9,\ 2-25'Csoil'b

Lotoclay = (1-5'b + folay + g) Lotoclay = 9.7t
. I—ot2CIay
(round up to next foot) Lot = Ceil o ft Lotoclay = 10-ft
Lotclay = i1:(I—oﬂCIay <30, Loticlays Lot2CIay) Lotclay = 8-ft

(If L, < 3b, use Modified Broms method)

M maxtemp . Ptotal
Loticlay.temp  2-25-Csoil'0 9-Cooitb PR 0.9
’ otClay = Y-
I-othIay LOtZCIay - 1.5b

PRotclay == if| Lotclay < 3-D,

6/21/2018 MastArm.xmcd v5.1
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LregdoT = if (SoiIType =1, Lotsands I—otCIay)

PRyt = if (SoilType = 1,PRytsands PRotclay)

Shaft Depth Required to Resist Torsion

SFr:i= 1.0  Safety Factor against Torsion
1.0 for Mast Arm signal structures
SMV313.6

Nbiows = 15

Widot = if (NNOWS < 5, 0 , if (Nb|OWS > 15, 15, 1.5
Bi= tan((bsoil) =06
Yeoncrete := 150-pcf
CohesionFactor := 0.55
Torsion := My'pOIEbaseLoadCaseT

short free-head pile in cohesionless soil

Guess value Liorsand == I—requT

Given

Torsion-SFy,, = [ﬂ'b'(LtorSand)"Ysoil'[

Nblows - 15
15 '

coefficient of friction between concrete shaft and soil

~loonsiaten= concrete —

I—requT = 12ft

PR o= 0.9u

NOTE: wggorand p are based upon CONCRETE and soil

interaction. This torsion methodology is not to be used with
permanent casing.

Number of blows per foot. If N< 5, contact the district geotech Engineer

load transfer ratio

Ywater Yeoncrete = 87.6-pcf

fse := CohesionFactor-cgy;)

Torsion = 96.9-kip-ft

L torsand b b ? b
_— '(Wfdot)'z + E 'I—torSand'('Yconcrete)'g'l‘L

Temp := Find(Liorsang) Lorsande= T€MP Liorsang = 12.1ft
. Ltorsand
(round up to next foot) Liorsand = Cell ft Ltorsand = 13 ft

Torsion-SFy,,

PRtorsand =

PRtorSand =09

Ltorsand b b 2 b
Tr'b'(I—’(orSf;md)"YsoiI' - '(Wfdot)'z + T T 'I—torSa\nd'('\{concrete)'g'lL

2

short free-head pile in cohesive soil

Guess value Liorclay := LreqdoT

6/21/2018

2

MastArm.xmcd v5.1
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Given Torsion-SFqr = |:fse' (W'b)'(LtorCIay B 1'5'ﬁ)'gj| + {fse'ﬂ-(g
m:: Find(LtOrCIay) L‘QW'? = Temp
(round up to next foot) L — ceil Ltorclay t

AR fit

Torsion-SFy,,

2
|:fse'(’n'b)'(|—tor(3|ay - 15ft>g:| + |:fseﬁ(g) (%)ﬁ|

I-redaor = if (SoiIType =1, LtorSand’ LtorCIay)

PRtorCIay =

PRtor == if(SoiIType = 1aPRtorSand7PRtorCIay)

I-embedded = if(I-redaor > I-requTy I-redaor’ I-requT)

Lshaft == Lembedded + Offset

PRfoundation = if(I-redaor > I-requTa PRtora PRot)

Unfactored Maximum Moment in Shaft

short free-head pile in cohesionless soil using Broms method

Ptotal

" SFy
fand = [7———— fsang = 2.9ft
3-Ysoilb-Kp
F’total
M . IDtotal (e +f ) SFot sand 4 Mtotal
maxSand -~ *\sand sand) —
SFot 3 SFot

J{

I-torCIay = 5.5ft

I-torCIay =6ft

PRtorCIay =09

I-redaor = 13ft

PRy = 0.9

I-embedded = 13ft

Lshatt = 13t

PRfoundation =0.871

M maxsand = 124-Kip-ft

short free-head pile in cohesive soil using Modified Broms method for L < 3b (see reference file for

derivation)

Guessvalue  f.,q4:= 4.0-ft

F’total fmod' b

Given = (2-Cgpif + Tnog-Slope
SFyr > ( soil T Tmod" 10D )
/&}WW:: Find(med) fmod = 0.7t
2 3
M o Prota (e o f )_ Csoil 0 fmog B b-fmoa - Slope
modBroms * SFot clay mod 2 6
6/21/2018 MastArm.xmcd v5.1

Mmodgroms = 114.9-Kip-ft
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short free-head pile in cohesive soil using Regular Broms method for L > 3b

) Ptotal
MBroms =
ot

(ectay + 1.5:b + 0.5-Tay)

Mmaxclay := if(LotICIay < 3:b, MmodBromss MBroms)
(If L, < 3b, use Modified Broms method)

Mmax = if(SoiIType = 1, Mmaxsand- MmaxCIay)

Minimum Reinforcing and Spacing

Fy.rebar = 60-ksi
f,:= 4.0-Ksi

cover := 6-in

Apar = 1.56‘in2

dpar == 1.41-in
.2

Ay par = 0.31-in

dy par = 0.625-in

Sy = 4-in
Sy == 12-in
Sy3 := 12-in

depthg;, := 12-ft

7T~b2

b =3.5ft
0.01 b
BarsProv1 = ——
Abar 4
0.135
BarsProv2 =

BarsProv := ceiI(max(BarsProvl, BarsProvz))

Abar' Fy.rebar

6/21/2018

-(

4

)

reinforcing yield strength

concrete strength

cover

SDG Table1.4.2-1

longitudinal bar area

longitudinal bar diameter

stirrup area

stirrup diameter

stirrup spacing, depth = 0 ft-2 ft
stirrup spacing, depth = 2 ft-depth.stir

stirrup spacing, depth > depth.stir

Mgroms = 143.4-kip-ft

M maxClay = 114.9- klpﬂ

(this is a Service moment)

Mynax = 124-Kip-ft

Cover okay at 6"

Main bar size okay, using #11s

Btirrup bar size okay, using #5s

SMV3136.2

Ftirrup sy1 spacing okay, using 4" |

SMV3136.2

Ftirrup sy2 Spa adj back to 12"from 18" |

Ftirrup sy3 spa adj back to 12"from 18" |

stirrup depth, see s.v2 and s.v3 above

shaft diameter

BarsProv1 =8.9

BarsProv, = 8

2

BarsProv = 10

MastArm.xmcd v5.1

BarsProv = 9

LRFED5.7.4.2

number of longitudinal bars

Main bar No. adjusted to 10
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depthg, — 2-ft
NumSpaces, pqr := round| —— NumSpaces,, gy = 10
Sv2
. . dbar Uy . . .
ReinfClearSpacing := | b — 2| cover + dy por + — || ——— — dpar ReinfClearSpacing = 7.18-in
2 BarsProv

CheckReinfClearSpacing := if (ReinfClearSpacing > 6in,"OK" ,"No Good")

CheckReinfClearSpacing = "OK"

SDG 3.6.10

Check Shear and Torsion

LFgy = 1.3 Shear Load Factor

LFir = 1.3 Torsion Load Factor

bshr = 0.90 Shear Resistance Factor
bior := 0.90 Torsion Resistance Factor

2
Vu = LFshr'J(Vx.polebase ) + (Vz.polebase

2
LoadCaseOT LoadCaseOT)

Ty = LF-Torsion

[Torsion = 96.9-kip-f{

Area and perimeter of concrete cross-section

2
b
Acp = N(Ej
b
Pep = 2'“’(5)

Acp = 1385.4-in”

Pep = 131.9-in

1.3 isa reasonable Load Factor
for combined WL + DL on sign
and signal structures

LRFD5542.1

LRFD5542.1

V, = 7.4-kip

T, = 126-kip-ft

Diameter, perimeter and area enclosed by the centerline of the outermost closed transverse torsion reinforcement

dy.p
dop:=b - 2~(cover + Vé arj dop = 29.4-in
Ph = Tdop pp = 92.3-in
2
don .2
th =T T th =677.7-In
A, = 0.85-Ay, A, = 576.1-in° LRFD C5.8.2.1
Effective shear depth
db b D
D;:= b — 2| cover + dy par + - de:=— + — = 25ft
2 2 9w
LRED C5.8.2.1

dy := max(0.9-de, 0.72:b) = 2,51t

6/21/2018
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Check Shear Strength

f. (d
0.0316-(2.0)- /—c_-(_—vj-(_ﬂ)-kip V, = 160.5-kip LRFED Eqn 5.8.3.3-3
ksi \in/ \in LRFD5.8.3.4.1

ACI11.33

Ve

A par-Fy repar-(d
V, i yracar (%) V, = 46.9-kip LRFD Egn 5.8.3.3-4

max(svl, Sv2 sv3)

b = 0.9 V, = 7.4-kip

V= OgnrV,
ShearRatio := - —=rc ShearRatio = -3.2
shr'Vs

ShearRatio := if (ShearRatio < 0,0, ShearRatio) ShearRatio = 0

Check Torsion Strength

2 Ao'Av.bar' Fy.rebar

Th1= T,1 = 446.4-kip-ft LRFD Egn5.8.3.6.2-1
S,
v LRFD5.834.1
2-Ag Ay par Fy reb
Ty = VS T, = 148.8-kip-ft
V2

2-Ag Ay parFy reb
Ty = O T3 = 148.8-kip-ft

Sv3

Pror = 0.9 Ty = 126-kip-ft Lreqator = 13ft

TOr2gng == Ty — if| 2-ft > Offset,[n-b-(Z-ft - Offset)-wson-(W)(wmo-%},0-kip-ft} = 123.5-kip-ft

Tor3gang == T, — if| depthg, > Offset,[w-b(depthsﬂr - Offset)wso“-(

depthg;, — Offset
2

j-(wfdot)-g},O-kipft} = 37.5-kip-ft

Tor2uay = Ty — if| 2-ft — 1.5t > Offset,[fse-(n-b)-(z.o.ft — Offset - 1.5-ft)-ﬂ,o-kip-ft} = 115.4-kip-ft

Tor3y,y == T, — if| depthg, — 1.5-ft > Offset,[fse-(ﬂ-b)-(depthstir — Offset — 1.5-ft)-g},0-kip~ft} = —96.2-kip-ft

Tor2 := if (SoilType = 1,T0r2nd, TOr2jay) Tor2 = 123.5-kip-ft

Tor3 := if (SoilType = 1, Tor3gng, Tor3gay) Tor3 = 37.5-kip-ft

6/21/2018 MastArm.xmcd v5.1

18



Ty

TorsionRatioy; : TorsionRatio,; = 0.31

d)tor'Tnl
. . Tor2 . .
TorsionRatio, := TorsionRatio, = 0.92
d)tor'TnZ
. . Tor3 . .
TorsionRatio,3 := TorsionRatio,; = 0.28
d)tor'TnS
TorsionRatio := max(TorsionRationl,TorsionRationz,TorsionRation3) TorsionRatio = 0.92
2
fc Acp .. .
Ter = 0125 [—- -kip-in Ter = 303.1-Kip-ft LRFDEgn5.8.2.1-4
si .
Peprin

TorsionRatio := if(Tu < O.25-d>tor-Tcr,O,TorsionRatio) TorsionRatio = 0.92 LRFDEgn5.8.2.1-3

ShearRatio = 0

CheckShearTorsion := if (ShearRatio + TorsionRatio < 1,"OK" ,"No Good") CheckShearTorsion = "OK"

[ShearRatio + TorsionRatio = 0.92 | Bhould be 1.0 orless |

Check Maximum Spacing Transverse Reinforcement

Vu
b (0.8D) VU = 0.005862-ksi LRFD Egn5.8.2.9-1
0.125-f, = 0.5-ksi
Smax = if(0.8-dy < 24-in,0.8-d,,, 24-in) Smaxt = 24-in LRFD Egn 5.8.2.7-1
Smaxz = if(0.4-dy < 12-in,0.4-d,, 12:in) Smaxz = 12-in LRFD Egn 5.8.2.7-2
Smax = If (vu < 0.125-fc,smaxl,smaxz) Smax = 24-in

max(svl,s\,z,svg,) = 12-in

CheckMaxSpacingTransvReinf := if(max(svl,s\,z,svg,) < Smax, OK" ,"No Good") CheckMaxSpacingTransvReinf = "OK"

Check Longitudinal Reinforcement for Combined Shear and Torsion LRFDEgn5.8.3.6.3-1

LRFD5.8.34.1

My = LFtor'J(Mx.polebase

2
M
Z'poIebaseLoadCaseOT)

2
)
LoadCaseOT M, = 146.2-kip-ft

V Vv
Viemp = if(—u ~ 0.5V > 0-kip, — — O.5-Vs,0-kipj Viemp = 0-kip

shr shr

6/21/2018 MastArm.xmcd v5.1



2 2
Mu [Vtempj O-4'5'ph'-|—u .
+ - + | -klp
bror(0.8-b) kip 2:Ag: drorKip

I:y. rebar

LongReinfgy, tor ==

BarsProv-Apy = 15.6~in2

LongReinfg, or = 2-in2

CheckLongReinfy,, o == if(BarsProv-Abar > LongReinfg,, o, "OK" ,"No Good") CheckLongReinfg,, (or = "OK"

Anchor Bolt Embedment

b — 2-cover — 2-dy par — Diameteryoycircie.pole — dbar
2

GaPshaft ==

Gapshaﬁ = 2.67-in

Diameter epar circle := b — 2-cover — dpar — 2-dy par

Diameter epar circle = 27-3-in

#BarsProvided := BarsProv

w Use a maximum of three rebar
#BarsProvidedPerRod := min| | #AnchorRods per anchor bolt (conservative)
3
Turod Diameterpgjcircle pole

=09 #BarsReqdPerRod := —
Abar'((b":y.rebar) Diameteriepar circle

#BarsReqdPerRod
#BarsProvidedPerRod

AreaRatio =

AreaRatio := if (AreaRatio < 1, AreaRatio, 1)
MWW

6/21/2018 MastArm.xmcd v5.1

#BarsProvided = 10

#BarsProvidedPerRod = 1.7

#BarsReqdPerRod = 0.39

AreaRatio = 0.24

AreaRatio = 0.24
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2015 AASHTO Development Length of Deformed Bars in Tension 5.11.2.1

cover = 6-in

cp= the smaller of the distance from center of bar or wire being developed to the nearest concrete
surface and one half the center-to-center spacing of the bars or wires being developed

) dpar ReinfClearSpacing + dp,, ]
Cp := mMin| cover + dy par + - =4.3:in

2
Ky := 0-in. assume no transverse bars:
d
N = min| 1, max| 0.4, —2~ LRFD Eqn 5.11.2.1.3-1
Cp + ktl’

Arc = 0.4

i Py ion devel length LRFD Eqn5.11.2.1.1-2
Ld.par == Max| 12in, Ny 2.4-Apgr —— tension development lengt gnb5.11.2.1.1-

,/fc-k5|

#BarsProvidedPerRod-0.5 — 0.5 .
SpacingFactor = 0.5

SpacingFactor := max((

0.5
. . . 2 2 .
I—embedmen'{.added = J(RelnfCIearSpaC|ng~SpacmgFactor) + Gapshaft I—embedmen'{.added = 4.5in
L Lg.par (AreaRatio) + 12-in + Lempedment added
embedment.rod -= Ma
20'dbolt.pole

Note: 20da,chor Minimum embedment was in old AASHTO LTS, 2nd Ed. 1985 and 3rd Ed. 1994 in Section 3 - 1.3.4. It was removed
in the 4th Ed., but is still a good rule of thumb.

AI/WWWWLJW/\:: Ceil(l—embedment.roda in) Lembedment.rod = 30-in

Lanchor.rod := Ce“[( Lembedment.rod + 8'in)a in] Lanchor.rod = 38-in

Anchor Bolt Shear Break-Out Strength

References:

ACI 318-05 Appendix D.

FDOT/University of Florida Report BD545 RPWO #54,

Anchor Embedment Requirements for Signal/Sign Structures, July 2007.

6/21/2018 MastArm.xmcd v5.1
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#AnchorRods = 6
dbolt.pole =15in
Diameterboltcircle.pole = 22-in

Lembedment.rod = 30-in

b = 42-in
Diameterb Itcircle.pol
rb — oltcircle.pole rb _ 11|n
2
b .
I== r=21-in
2

\/rbz + 3.25-(r2 - rbz) -1 )
Ca1 = 300 Car = 7.1:in

Le:= min(s'dbolt.pole, Lembedment.rod) Le = 12-in

0.2 15
L ’d ’ fo (¢
Vb - 13. e . bo-lt.pole' c- ( -alj bf
dbolt.pole In pst\ In

V,, = 28.9-kip

(360-deg) 60-deg

A = =
bolt.sector #AnchorRods

1.5c
alpha := 2asin[M} = 60.9-deg
r

number of anchor bolts

anchor bolt diameter

anchor bolt circle diameter

anchor bolt embedment

shaft diameter

adjusted cover

UF Report Eqn 3-2

load bearing length of anchor for shear

ACID.6.2.2

shear break-out strength (single anchor)

UF Report Egn 2-11

UF Report Fig 3-7

OverlapTest := if(Aboh_Sector < alpha, "Overlap of Failure Cones" ,"No Overlap of Failure Cones")

A
chord := 2¢-sin(%j chord = 21-in

OverlapTest = "Overlap of Failure Cones"

UF Report Fig 3-7

Aveo = 4-5'Ca12 Aveo = 226.8.in2 projected concrete failure area (single anchor)
ACI Eqn D-23
Ay = chord-1.5-cy; Ay = 223.6.in2 projected concrete failure area (group)
ACID.6.2.1
6/21/2018 MastArm.xmcd v5.1 22



MIZ if (AVC > AVCO’AVCO’AVC) Ay = 2236|n2

Peoy = 1.0 eccentric load modifier ACID.6.2.5

Pegy = 1.0 edge effect modifier ACID.6.2.6

Yoy = 1.4 cracked section modifier ACID.6.2.7  (stirrup spacing <= 4)

Ppy = 1.0 member thickness modifier ACID.6.2.8

Gpreakout = 0-75  strength reduction factor ACID.4.4.c.i (shearbreakout, conditionA)

Av

Vebg = #AnchorRods-( ° j'("becV'wedV'ch'th)'Vb Vepg = 239.1-Kip concrete breakout strength - shear

Veo ACI Eqn D-22 Shear force | to edge
Vebg_paraliel = 2-Veng Vebg_paraliel = 478.3-kip  ACID.6.2.1c Shear force || to edge
Tn.breakout = Vcbg_parallel'rb Tn.breakout = 438.4~kip~ft concrete breakout Strength - torsion

Pbreakout Tn.breakout = 328.8-kip-ft
Ty = 126-Kip-ft

BreakoutTest := if (d)breakout-Tn_breakom >T,,"OK" ,"No Good") BreakoutTest = "OK"

OverlapDesign := if (Abon_sector < alpha, "Based on Overlap of Failure Cones" ,"Based on No Overlap of Failure Cones" )

OverlapDesign = "Based on Overlap of Failure Cones"

0.0 96.9 0.0 maximum torsion (Mx & Mz not used)
Mx.polebase =1 106.0 |-ki My.polebase =| 0.0 |-Kip-fi Mz.polebase =| 37.5 |-Kip-ft max!mum overturning (My not used)
maximum CSR
106.0 96.9 375

[+] Analyze Foundation

6/21/2018 MastArm.xmcd v5.1 23



Summary - Soil Properties and Drilled Shaft Geometry

0-cla
SoilType =1 4 _ san{i dsoil = 30-deg Csoil = 2000-psf Ysoil = 42.6-pcf Offset = 0 ft
DiamEtershaft = 3.5ft Lshaft = 13 ft Lembedment.rod = 30-in Lanchor.rod = 38-in
#BarsProvided = 10 dpar = 1.41-in

Foundation Performance Ratios

PRfoundation =0.871

Fatigue Analysis DataFile = "Cortez 1 NE Prop.dat” ~ WindSpeed = 130 mph

Use the member cross section adjacent to the weld toe to compute the nominal stress range. LTS 11.9
FatigueCategory := 2 SMV311.6
st ot e for Fatigue

faalloping.arm1 = 3.8-Ksi CAFTsyjipengroove weld.arm1 = 7-KSi ChecKgaioping.arm1 = "OK"
fyalioping.arm2 = 0-Ksi CAFTgyiipengroove weld.armz = "NA™ -ksi ChecKgaiioping.arm2 = "NA"
faalloping.pole = 2.5-ksi CAFTsyiipengroove.weld.pole = 4-5-KSi ChecKgajioping.pote = "OK"
frowg.arm1 = 2.5-ksi Checkyyg.arm1 = "OK"
frwg.arm2 = 0-ksi Checkyyg.armz = "NA"
frwg.pole = 2.6-ksi Checkyyg pote = "OK"

A325 Connection Bolts

53) _ "OK"

ft.g.bolt = 00 -ksi CAFTconn.bolt = 16-ksi CheCkg.conn.bolt = "OK"
34) "OK"
ft.nwg.bolt = 0.0 ‘ksi CheCknt.conn.bolt = "OK"

Anchor Bolts

ft-g.rod = 38~kSi CAFTanChOr.rOdS = 7'kSi CheCkgrod — "OK"

finwg.rod = 4-Ksi ChecKpwg.rog = "OK™

6/21/2018 MastArm.xmcd v5.1



[¥] Summary

Mast Arm Design and Analysis Summary DataFile = "Cortez 1 NE Prop.dat”  WindSpeed = 130-mph

Subject = "Cortez - 43rd St W NE Prop" DesignedBy = "SML" PoleLocation = "Pole 1 - NE Corner™
ProjectNo = "404-6002870" CheckedBy = """ Date = "12/12/2017"

1st Mast Arm

#Signalsym; = 3 #Panelsym; = 1
14 5 1
Xsignal.arml =| 24 |ft SeCtionssignal.arml =3 Backplatesignal.arml =1
34 5 1
2
Xpanel.arml =(6)ft Areapanel.arml = (20)ft
Ltotal.arm1 = 46 ft I—splice.provided.arml = 24-in
‘A= 35.1 ‘Bz 7.0833 ) Fom 11.9973)
Fere Lami= 129 ft Fpe DiaMmeterjp amy = 119173 -in Foe DiaMmeterpzse arm1 = 13 -in
FD'= ‘ B 0.25 \ .
= wallarmi = | o oo N max(Agmy) = 4.74-in max(CSRgms) = 0.602
2nd Mast Arm
#Signals,my = 0 #Panelsymo = 1
Xsignal.armz =(0)ft SeCtionssignal.armZ =(0) Backplatesignal.armZ =(0)
2
Xpanel.armz =(0.1)ft Areapanel.armz = (0.1)ft
Ltotal.arm2 = 0ft I—splice.provided.armz = 24-in 'UF'= a = 0-deg (Angle Between Arms)
"SA'= 0 'SB'= . 0). 'sC= . 0).
SE'= Larmz = [O)ﬂ SF= Diameteryip arm2 = (O)m 'SG= Diameteryase arm2 = (O)m
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SH= twall.arm2 =

ahr- (O)'in maX(AarmZ) = 0:in maX(CSRarmZ) =0

Luminaire Arm and Connection DataFile = "Cortez 1 NE Prop.dat' WindSpeed = 130-mph

(use MC10x33.6 channel for connection)

"LA'= Yiuminaire = 0 ft "LB'= Xjuminaire = 0 ft 'LC'= Diameteryase jymarm = 0-in
"LD'= tyal jumarm = 0-in "LE'= Slopejymarm = 0 "LF'= MNymarm = 0 ft
'LG'= dpoijym = 0-in "LH'= thaseplate.um = 0-1n
'LI'= Whage Jum = 0-in "LK'= Wehannel lum = 0-in
CSRpase.lumarm = 0 PRpoit.lum = 0 PRbaseplate.lum =0 PRconn.plate.lum =0
Upright
"UA'= Ypole = 21.5-ft UB'= Y armcom = 20-ft 'uc'= _
_ ) Diameteryp pore = 13.0192-in
uD'= Diameterysge poje = 16-In UE'= tyaltpole = 0.375+in ‘UF= o = 0-deg
ue'= Y =0ft .
lum.conn Ay g = 0.89-in Slope, = 0.47-deg
Az g = 0:in Slope, = 0-deg Capole = 0.996
max(CSR yofe) = 0.619
1st Arm/Upright Connection
#ConnBoItsO =6 "HT'= Neonnplate = 22-0N 'Fr= bconn_mateo =23:in
'FK'= tbaseplate.armo = 2:in 'FL'= tverticatl.plate0 = 0.5in
FN'= Wygri = 0.3125-in ‘FO'=
vertlcal.plateo OffSEtconn = 14.1146-in PRbOhO
'FP= d = 1:in 'FR'= t ’ =15in 0.663
= bolt.conno - = conn.plate0 = 4 PRt.basepIate.armO 0.839
'FS'= SpaCingbolts.conn0 =9in 'FT'= Wc:onn.plate0 = 0.3125-in PRt.conanate.armO | 0.998
0.661
CSRt.vert.plate0
2nd Arm/Upright Connection
#ConnBoIts1 =0 "HT'= Neonn plate = 22-1N 'SI= bconn_matel = 0-in
'SK'= tbaseplate.arml = 0-in 'SL'= tverticatl.plate1 = 0-in
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'SN'= errtical.plate1 = 0-in 'SO'= OﬁcSGtconn1 =0-in

_ _ PRbolt,
'SP'= dbolt.conn1 = 0-in 'SR'= tconn.plate1 = 0-in 0
PRt.b;;lseplate.arm1 0
'SS'= SpaCingbolts.conn = 0-in 'ST'= Weonn.plate, = 0-in =
1 1 PRt.connplate.arml 0
0
CSRt.vert.platel
Pole Baseplate DataFile = "Cortez 1 NE Prop.dat' WindSpeed = 130-mph
#AnchorRods = 6 'BA'= Diameteryaseplate.pole = 28-1N 'BB'= thaseplate.pole = 2.5:0N
‘BC'= dbolt.pole = 15in 'BF'= Lembedment.rod = 30-in
. . PRyog = 0.772
Diameterpojcircle pole = 22N rod
IDRpIante.pole =1
Foundation
'DA'= Lgpat = 13-ft 'DB'= Diametergy,s = 3.5-ft dpar = 1.41-in Offset = 0 ft
dbar . .
"RA'= round =1 'RB'= #BarsProvided = 10 Diameter,gpar circle = 2.2783 ft
0.125n ’
'‘RC'= NumSpaces,, or = 10 'RD'= S, = 12:in PR¢oundation = 0.871

[¥l—WRITEPRN to Line 1-2-3

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camberym == 2-deg Camberym, == 2-deg

Lorm = ZLarml - if[(Larmll = O~ft),0~ft,2~ft] Lorma = ZLarmz - if[(Larmzl = O~ft),0~ft,2~ft]

Deflection,ms := Slopey-Lam1 + max(Aarml) Deflection,gy = 9.3-in

CamberArmY,pyarg == sin(Camberarml)Larml CamberAMLypyarg = 19.26-in

Deflectionmy := [ Slope, Larmz-(Sin(e)) | + Slopey- Lama-cos(c) + max(Agrma) Deflection,, = 0-in

CamberArm2,pyarg := sin(Camberarmz)Larmz CamberAm2,pyarg = 0-in
UpW: -

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

a = 0-deg Q= if[(a > 180-deg),(360-deg — ), 0]
Offsetcc,nno =14.1-in bconn.pmeo = 23-in Neonn plate = 22-1N o= 0-deg
OffSetconnl = 0:in bconn.platel = 0-in
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sin(Camberarml) bconn.plateo
2 yp:= — X1 =12.23-in  y; =115:in

X1 = Offsetconno - tconn.plate - hconn.plate'

0

sin(Camberyyo) Doonn piate,
Xp = Of'fSEtconnl - tconn.platel — Neonn plate > -cos(a) + 5 -sin(ay)
sin(Camberyma) ) Beonn plate,
Yo = Of-fSEtconnl - tconn.platel - hconn.plate'f -sin(a) — ———-cos(a) Xy = ~0.38-ir y, = O-in

Clearance := J(xl - x2)2 +(y1 - y2)2 Clearance = if[(y, <y;),if[(x; > X,), Clearance, 0-in], Clearance] Clearance = 17.07-in

MVWWWWWWW

(if Clearance equals 0, then Connection Plates intersect and redesign is required.

Plan View - Connection Plate Clearance for Two Arm Connections

EI_ Canrdinatac far Drawinac

Connection Plate Clearance Clearance = 17.07-in

251
Diameterconn pole = 13.2292-in
201
t = 1.5in
15+ conn.plate0
] bconn.plate0 = 23-in
101

tvertical.plate0 = 0.5in

Offsetyony = 14.1146-in

15 20 25 Gapy = 7.5in

tconn.plate1 = 0-in

- 101

bconn.platel = 0-in
— 157

tvertical.platel = 0-in
- 20-

Offsetconnl = 0-in

Connection Plate 1
Connection Plate 2
e Pole Section

Gap1 = 0-in
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Plan View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

Dimensions in Inches

120 0

eliis

Dimensions in Inches

Shaft
Reinforcement
Base Plate
Base Plate

OO Anchor Bolts

2)

6/21/2018
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Diameterpase pote = 16-in
Diameterpasepiate pole = 28-in
Diametergp, = 42-in
Diameterpgitcircle pole = 22-iN
Diameter,epar circle = 27.34-in
#AnchorRods = 6

#BarsProvided = 10
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

27
18
9
3
=
g
=
[72]
S 0
2
[«5)
=
[a)
-9
- 18
- 27
- 27 - 18 -9 0 9 18
Dimensions in Inches
Shaft
Base Plate
GEE Rcinf. Bar
@ A nchor Bolt
— Po|e

27

6/21/2018
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Diameteryase pote = 16-In
Diame'[erbasemate_po,e = 28-in
thaseplate.pole = 2.5:1N
Diametergpa = 3.5-ft
Diameterpojcircle pole = 22N

Diameter,epar circle = 27.3-iN
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Calculation Cover Sheets

Client:  Manatee County Public Works
Project: 43" St West Right Turn Lane North of Cortez Road West
Project No: 10226260 Rev:
Calculation No: 1 Page: 1 of 99
Title:  Ancillary Structures Calculation
Purpose:  Analyze the existing and proposed configurations of Poles 2 thru 4 for a comparative analysis
Originator:  CMH Date: 7/6/2021
Checked by:  CAS Date:  7/20/2021
QC Reviewby:  NEC Date: 8/6/2021
Approved by:  CAS Date:  8/6/2021

Supersedes Calculation No:

Superseded by Calculation No:



F)? Project: 43rd Street at Cortez Computed: CMH Date:06/30/2021

Subject: Analysis of Existing Mast Arms Checked: Date:
Task:  Wind Speed Page: of:
Job#: 10226260 No:

Wind speed based on ASCE-07 (https://asce7hazardtool.online/) specific project location with 700 Year MRI = 148 mph.

Wind Details

Wind Speed 148 Vmph

10-year MRI 81 Vmph

25-year MRI

50-year MRI

100-year MRI

28 Vmph

110 Vmph

122 Vmph

Value provided is 3-second qust wind speeds at 33 ft above ground for
Exposure € Category, based on linear Interpolation between contours. Wind
‘speeds are interpolated in accordance with the 7-16 Standard. Wind speeds
correspand to approximately a 7% probability of exceedance in 50 years
{annual exceedance probability = 0.00743, MRl = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SE| 7-16 Section 26.2.
Glazed openings shall be protected against wind-borne debris as specified in
Section 26.12.3.

Data Source
ASCE/SE| 7-16, Fig. 26.5-1B and Figs. CC.2-1-CC.2-4, and Section 26.5.2
A

A3rd Avenuez VY

Finebrook Finebmok

Commaons Square 0
— -

Cortez Road W

(654)
Wind Details
Wind Speed 148 Wmph
imarn
10-year MRI 81 Vmph
25-year MRI 88 Vmph
50-year MRI 110 Vimph
100-year MRI 122 Vmph

Value provided Is 2-second gust wind speeds at 33 ft above ground for
Expostire G Cateqory, based on linear interpolation between contours. Wind
speeds are Interpolated in gccordance with the 7-16 Standard. Wind speeds
correspond to approximately a 7% probability of exceedance in 50 years
(annual exceedance probability = 0.00143, MRl = 700 years).

Site Iz in a hurricane-prone region as defined in ASCE/SE| 7-16 Section 26,2,
Glazed openings shall be protected against wind-borne debriz as specified in
Section 26.12.3.

Data Source

ASCE/SE1 7-16, Fig. 26.5-18 and Figs. CC.2-1-CC.2-4, and Sectlon 26.52 Uﬁiversii



FDOT Mast Arm Traffic Signal Support Analysis Program V1.2

State Structures Design Office

© 2020 Florida Department of Trans portation

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

References:

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

AISC Steel Construction Manual

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

(1

Reference

Table of Contents

L General Information

Il. Arm 1 Analysis

M. Arm 2 Analysis

IV. Luminaire Arm Analysis

V. Upright Analysis

VI. Arm to Upright Connection Analysis

ViIl. Upright Base Plate and Anchor Bolt Analysis

Vill. Foundation Analysis and Anchor Lengths
IX. Fatigue Analysis
X. Mast Arm Design and Analysis Summary

Data Folder and Files

Data Files Folder

Change Folder

C:\PWWORKING\east01\d2477925\MastArmV1.2\Data\

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

Pole 2_Existing.dat

1/11/2022

Pole 2.dat Refresh List

Open File

MastArmV1.2_Pole 2.xmcd




l. General Information and Sign & Signal Data

Enter Project Information |

Date

Date

Project Name |43rd St. at Cortez

Project No. |1 0226260

Designed by |CMH

Checked by XXX

Signal Name |POIe 2

+34.2/62.09'RT

Station/Offset |300 34.2/62.09

Enter Wind Speed |

Design Wind Speed 148

mph

| Enter Arm Lengths, Signal and Sign Data

Reset Arm 1 Data

Arm 1
Arm I Length |60
Arml Distance to Number
\Signal Number Signal of
(i) Heads
1 29 .3
2 LM .3
3 | 53 . 4
4 |
> | |
& | |
[ |
& | |
° | |
10 | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number ) (sp)
1 | 8 .20
2 | 50 | 75
3 .47 L
4 | 35 | 1
> | |

1/11/2022

Note: The
VVDS and
MVDS is
assumed to be a
1 fix 1fisign
for analysis
purposes.

|06/30/2021

DXXIXKDXOKK

Extreme Event Wind Speed

SDG Wind Speeds
by County

Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms
SaRpRens) |0 Reset Arm 2 Data
I’ Distance to Number ‘
\Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
5 |
6 | |
T |
5 | |
°o | |
0 |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number ) sy
L |
2 |
5 |
4 |
> | |

MastArmV1.2_Pole 2.xmcd



[#] Save Data for Signs and Signals

IIl. Arm1 Analysis inputDataFile = "Pole

"Wall Th

Values for Dist that

give a base diameter in even inches

splice.from.base.arm

Uil gim. = 0.25-in

Gzl & 0.179-in

Help - Base Diameters Help - Arm Tip Diameten

2.dat" Vextreme = 148 mph
ickness" "dia-lin" "dia-2in" "dia-3in" "dia-4in" "dia-5in" "d-6in"
9.9-ft 17.0-ft 24.2-ft 31.3-ft 38.5-ft  45.6-ft
10.9-ft 18.0-t 25.2-ft 32.3-ft 39.4-ft  46.6-ft
Recommended

Help - Tube Wall Thickness

Help - Arm Lengths

Distance to Splice

Iil Reference:C:\PWWORKING\east01\d2477925\MastArmV1.2\LRFD Equation Module.xmcd(R)

Arm Lengt Base Diameter Wa ickness 1 Wa ickness 2 | |Distance to Splice
Enter Arm 1 h 1l Thickn 1l Thickn Spl
Data 7 (in) (in) (in) 7
Liotalarm1 = 601t | 14 | 0.375 | 0.5 | 24
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piece arms to flat '‘FG' piece arms FD' arms only FTH' only ("Larm'-FA")

[+

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

Arm 1 Combined Force Interaction Ratio and Deflection

max(CFIarml) =0.53

Summary - Arm 1 Geometry and Loading

max(Aarml) =14.0-in

BackPlate = "Ri

gid, 6 inches wide"

2-deg: Liotal.arm1 = 25.1 ‘in

Arm 1: Sign and Signal Locations
1or
e ; e "Dist(ft)" 29 41 53
1gnals = 1ghts] =
it "4 Heads)' 3 3 4
o
- 65 12 -39 —26 - 13
=5
) "Dist(ft)' 8 50 47 35
#Panels,;,; = 4 Signsl =
"Area (sf)" 20 75 1 1
- 10~
= 'FB'= 6.37 "Compact"
maX(CFIa“nl) 0.53 ,ﬂl'?,: Diameterp, grm) = -in Classification,,,; = P
10.36 "Compact"
max(Aarml) =14.0-in
'FC'= . 1 1.41 .

Liotalarmi = 60 ft FG= Diameteryse am1 = 14.00 ‘1 Lsplice.provided.arml =2-ft
FA'= 360
wpe Lo = -ft 'FD'= 0.375) .
FE fabricated.arm1 (26.0) FH= twallarml = ( .in

1/11/2022

0.500

MastArmV1.2_Pole 2.xmcd




lll. Arm 2 Analysis InputDataFile = "Pole 2.dat"  Viyyeme= 148 mph
"Wall Thickness" Adia =1-in Adia =2-in Adia =3-in Adia =4-in Adia =5-in Adia = 6-in

DiStsplice.from.base.armvalues .
that give a base diameter twallarm = 0-179-1n 9.9-ft 17.0-1t 24.2-ft 31.3-ft 38.5-ft 45.6-ft
in even inches twallam = 0.25-in  10.9-ft 18.0-ft 25.2-ft 32.3ft 39.4-ft 46.6-ft
Recommended
Help - Base Diameters Help - Arm Tip Diameten Help - Tube Wall Thickness Help - Arm Lengths Distance to Splice
Arm Length Base Diameter | |Wall Thickness 1 | [Wall Thickness 2 | |Distance to Splice
Enter Arm 2 : \
Data 7 (in) (in) (in) 7
Liotat.arm2 = 0 ft | | | |
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piecearms  to flat 'SG' piece arms 'SD' arms only 'SH' only ("Larm'-'SA")

[#] Arm 2 Analysis including Existing Mast Arm Analysis

Arm 2 Combined Force Interaction Ratio and Deflection

max(CFIarmz) =0.00 BackPlate = "Rigid, 6 inches wide"
Summary - Arm 2 Geometry and Loading maX(Aarmz) =0.0-in 2-deg-Liotal.arma = 0-in
Arm 2: Sign and Signal Locations
10
i } "Dist(ft)y" 0 0 0 0 0 0 0 0 0 O
#Signals,, =0 Lights2 =
"#Heads)' 0 0 0 0 0 0 0 00O
) "Dist(ft)" 0 0 0 0 0
#Panels,;;,, =0 Signs2 =
10 "Area(sf)" 0 0 0 0 O
- (Ltotal.arm2+5'ft) 0
=0. 'SB= . 0.00) ] ] "Compact"
max(CFIarmz) DY sp=  Diameterg, ymy = (0 Ooj-ln Classification,,, = ( /A"
max(Aarmz) =0.0-in
VSCV: . 0.00 .
Lyotal arma = O ft 'SG'= Diametery,se arm2 = 0.00 ‘n Lsplice.provided.armZ =0-ft

SA'= 0.0 SD'= 0.000)
'SE'= Ltabricated.arm2 = 0.0 ft sH= twallarm2 = 0.000 ‘n
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IV. Luminaire Arm Analysis InputDataFile = "Pole 2.dat" Vi yyeme= 148 mph

Enter Luminaire Data

Set Lum. Ht. = () See Design Standards 649-030 and 649-031 for input vakues.
for no Luminaire
Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (ft) Length (fi) Dia (in) Thickness (in) Radius (ft) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches

[}] Analyze Luminaire

Summary - Luminaire Arm Geometry

"LA= Yiuminaire = 0t "LE= Slopejymarm = 0 'LI'= Whase Jum = 0-10
CFIbase.lumarm 0.00
B=X . . =0ft LF= =0ft .
CSRypoit.lum _ 0.00 LB luminaire LF= Tumarm 'LK'= Wehannellum = 0-100
D/Cbaseplate.lum 0.00 'LC= Diameterbasevlumam} =0-in 'LG= dbolt.lum =0-in
D/Cconn.plate.lum 0.00 . .
"LD'= tyqil lumarm = 0-10 'LH*= tbasepla’[e.lum =0in
V. Upright Analysis InputDataFile = "Pole 2.dat" Vextreme = 148 mph
Help - Upright Base Diameter and Wall ThicknessI Help - Gap Distance
. Total Height Height to Arm | |Base Diameter Wall Thickness Gap
EntEII')U'I:JI'Ight ) e ) = (in) =
ata
215 20 19 0375 1134 (arm 1 gapj
VA "UB' D' measured "UE' arm 2 gap
flat to flat
[»] Analyze Upright
Upright Combined Force Interaction Ratio and Deflections Classification,,je = "Compact"
max(CFle) = 0.53 max(A, q) = 1.32-in Diameter,o poe = 16.2-in
Checkgjope = "OK" maX(szdl) =0-in
, Diameterbase.arml
Checkgefiection = "OK" Slope, = 0-deg may | o1 _ 11.4-in
Diameter, e arm2
Slope,, = 0.69-deg 0
WA= Yo = 2151t 'UD'= Diameteryge pole = 19-in UF= a = 0-deg
'UB= Y, conn = 20+t "UE'= Tyall.pole = 0.375in "UG'= Yyum.conn = Oft

'uc= Diameteryy o1 = 16:in
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VI. Arm to Upright Connection Analysis InputDataFile = "Pole 2.dat"

Enter Connection
Data

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
Height(in) Width (in) Thickness (in) (in) Thickness (in)
. Nz | 075 . 125 | 275
VH’I‘V | | | |
VFJI’ ISJV lFLV’ ISLV lFPl, VSP' VFK', ISKI

[»] Analyze Connection

Connection Summary

'HT'= hconn.plate =30in

D/Cwidth.conn.plate0 =0.88
CheckWidthcomplateo = "OK"

D/ Ct.baseplate.arm

0 0.73
CFIt.Vert.plateO =10.36
CSRbolt.conn0 V=L

D/Cwidth.conn.plate1 =0.00
CheckWidthcomplatel = "OK"

D/ Ct.baseplate.arm

1 0.00

CFIt.V@rt.plate1 =1 0.00

CSRbolt.conn1 VALY
1/11/2022

D/Cht.conn.plate =0.68

#BoltsConno =6
'FJ'= bconn.plate0 =32in
'FK'= tbaseplate,am]o =2.75in
'FL= tvertical.plate0 =0.75in

3.

'FN'= Wyertical.plate, —

—-in
0 8

#Boltsconnl =0
'SI= bconn.platel =0-in
'SK'= tbaseplate.arml =0.00in
‘SL'= tvertical.plate1 =0-in

‘SN'= errtical.plate1 =0in

MastArmV1.2_Pole 2.xmcd

CheCkHtconn.plate ="OK"

'FO'= OffsetCOnnO =19.5in

'FP'= dbolt.connO =1.25in

'FR'= tconn.plateO =2.00in

'FS'= SpacingboltsvconIIO =12.5in

3.
Weonn.plate

FT'= —-1
0 8

n

'SO= Offsetconnl =0.0-in

'SP'= dbolt.conn1 =0-in

'SR'= tconn.plate1 =0.00in

'SS'= Spacingboltsvconnl =0.00in

'ST'= Wconn.plate1 =0-in




VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile = "Pole 2.dat"

[*] Analyze Base Plate & Anchors

Base Plate and Anchor Summary

CSRnchor = 0.22

CheckCSR ;nchorbolt = "OK"

VIIl. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Tipe

Soil Density, y, ., (45-50 pcftyp.)
Friction Angle, ¢ (Sands)
SPT Number (N, 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Groundto 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

[*] Analyze Foundation

1/11/2022

"W 1—

Diameterboltcircle.pole =27-in

#AnchorBolts = 6

Anchor Bolt Number of Anchor
Enter ?ihorage Diameter (in Bolis Help - Number of Anchor Bolts
ata
2 6 Diameterpyge pole = 19-in
'#Bolts'

'BA'= Diameterpygeplate pole = 351

Clay

426 pef

InputDataFile = "Pole 2.dat"

'BB'= tbaseplate.pole =1.75in

'BC'= danchorbolt =2.00in

£5 Tie dars .
6 hpaces @ &

‘BE

Doubfe Nul (Typ) —1

#5 Tie Bars p
AL Spaces @ RD

w5 The Bars

Shaft Length

RE' Spaces @ RF A

fif Neeged) -

#5 Tie Bars

Remaining
Spaces & -
i1 Max. =

| B

et

l_-""

i

\
q!

X

e

N\ ng

—— Egually

ELEVATION

RA Bars
Sodcod
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Shaft Length Stirrup spacing Number of stirrup spaces
4 6
18 | 1
Lgpag = 151t Sy = -in #Spaces,pa, =
18 1
18 6

Foundation Summary
CheckReinfClearSpacing = "No Good"
Note: Category 1 Evaluation, Consider O.K.

CheckLongReinf,; (o, = "OK"
CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on No Overlap of Failure Cones"
OverlapTest = "No Overlap of Failure Cones"

BreakoutTest = "OK"

Stirrups Svy = 4in @ #SpacesvbaIIO =6 : D/Ctorsiono =03
Stirrups i{C‘(sVl =18in) @ R0 ( #Spacesvbalrl =1): D/Ctorsi0111 =1.1
Stirrups RE' ( Sy, = 18in) @ RF' ( #Spacesvbarz =1): D/Ctorsion2 =1.1

Stirrups S, = 18in @ #Spacesvbar3 =6

Drilled Shaft with Reinforcement

—

Shaft

@ @ Stirrups A
@ @ Stirrups B
@ © Stirrups C
Stirrups D
Main Reinf
Main Reinf
[

- 15-

diong.b
Offset = 0.5 ft DA= Lgpap= 151t RrA= round | ——= | = 11 #Spacesyp,, =06
0.125n 0
. . _ _ s, =4-in
diong.bar = 1.41-in DB= Diameterg,n = 4-ft 'RB= #LongBars o, = 15 0

Diayy; circle = 33.3-in BF'= Lembedment.anchor = 40-in
ar.circle — .

Lanchor.bolt =52-in
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'RC'= #Space:svlJarl =1
'RD'= Sy, = 18in
'RE'= #Space:svbar2 =1
RF= s, = 18&in

2

#Spacesvbar3 =6

sV3 =18-in



IX. Fatigue Analysis InputDataFile = "Pole 2.dat"

Fatiguecategor}Igalloping =2 FatigueCategorynagyral.wind = 2 SMV3 11.6

[}] Analyze Structure for Fatigue

Fatigue Summary

drm and Pole Welds K1 values within 2% of LTS thresholds of 3.0 and 4.0 may use next higher CAFT values
Checkgaiioping.arm1 = "OK" foatloping.arm1 = 4.3-ksi CAFTfyipengroove.weld.arm1 = 4-5-Ksi
Checkyalioping.arm2 = "NA" foatloping.arm2 = 0.0-ksi CAFTfyipengroove.weld.arm2 = "NA" -ksi
Checkgalioping pote = "No Good" foattoping pote = 3-0-ksi CAFTgylipengroove weld.pole = 2-0-ksi

Note: Category I Evaluation, Consider O.K.

CheCknwg.arml ="OK" fnwg.arml =2.6-ksi CAFTfullpengroove.weld.arm1 =4.5-ksi
CheCknwg.arm2 = "NA" fnwg.armZ =0.0-ksi CAFTfullpengroove.weld.arm2 = "NA" ksi
CheCknwg.pole ="OK" fnwg.pole = 1.9-ksi CAFTfullpengroove.weld.pole = 2.6-ksi

"K1 is outside of 2% of K1 thresholds" Kyam1 4.342 "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiamz | =] 100.000 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K{ pole 9.057 "Upright Base Weld"
A325 Connection Bolts

5.6
"OK" f, = ksi
CheCkg.conn.bolt = ("OK" j t.g-bolt (0.0j
CAFTconn.bolt = 16-ksi
34
"OK" f = ksi

CheCknwg.conn.bolt = ("OK" j tawg.bolt (0.0)
Anchor Bolts
CheCkg.anchor ="OK" ft.g.anchor =2.6-ksi CAFT,nchorbolts = 7-ksi
CheCknwg.anchor ="OK" ft.nwg.anchor = 1.6-ksi

Save Data File (optional)

IV Use current input file

File Name |Pole 2.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/D/H - Arm 30 feet long, Double Arm, Heavy Duty
P5/D/L - Pole 5, Double Arm, with Luminaire
DS/16/5 - Drilled Shafi 16 fi deep, 5 foot diameter
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X. Mast Arm Design and Analysis Summary inputDataFile = "Pole 2.dat"

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

Subject = "43rd St. at Cortez" DesignedBy = "CMH" PoleLocation = "300+34.2 / 62.09' RT"
ProjectNo = "10226260" CheckedBy = "XXX" Date = "06/30/2021"

ExistingMastArm = "Yes"

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

1st Mast Arm Vextreme = 148mph  ExistingMastArm = "Yes" BackPlate = "Rigid, 6 inches wide"
Arm 1: Locations of Signs and Signals
A ; "Dist(ft)" T T 29 41 53
ignals = ignals =
arm1 "4 Heads)" arm1 3 3 4 o
- 60 —-H0 - 20 0
"Dist(ft)" T 8 50 47 35 — 5t
#Panels =4 Signs =
anml ("Area (sD" ) Shtaml =00 75 1 1
maX(CFIarml) =0.53 Liotalarm1 = 60 ft Lsplice.provided.arml =2-t maX(Aarml) = 14-in
'FA'= 36 'FC'= . 1 1.41 .
'FE= Lfabricated.arml = 26 At Fe= Diameteryage arm1 = 14.00 In
FB= Di 6.37 \ 'FD'= 0375 .
FR= 1ametery; = -1n FH= ¢ = -
FF tip.arml 10.36 FH wall.arm1 0.500
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2nd Mast Arm

Arm 2: Locations of Signs and Signals
7
#Sienal 0 "Dist(ft)" Sional T 000O0O0O0OO0OO0OO0ODO
1gnals = 1gnails, =
S Sam2 "# Heads)" S Sarm2 0000000O0GO0O
#Panel 0 "Dist(ft)" i T 00000
anels = 12NS. =
, am2 vArea(sh ) o *™ Tl 000 0
- (Ltotal.arm2+5 ft) 0
maX(CFIarmZ) =0.00 Liotalarm2 = O ft Lsplice.provided.armz =0-ft maX(AarmZ) =0-in
A 0 SCe . 0.00 . UF'= O = 0~deg (Angle Between Arms
'SE'= Litabricated.arm2 = 0 1t 'SG*= Diameteryase arm2 = 0.00 n
SB'= . 0.00) SD'= 0.000)
sp=  Diameterj, apm) = 0.00 )™ sH= twallarm2 = 0.000 ) ™

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

CFlpase tumarm 0.00 LA= Y |yminaire = 0 ft 'LF'= Tiymarm = 0ft
CSRyolt.1um -9
B 6.82 X 10 T P " ", = 1
= LB'= X|uminaire = 0 ft LG'= dpot jym = 0-in
D/ Cbaseplate.lum 0.00
D/C 0.00 'LC'= Diametery,ge jymarm = 0-in 'LH'= thaseplate.lum = 0-in
conn.plate.lum . ’ '
"LD'= tyall lumarm = 0-in "LI'= Wigge fum = 0"

"LE= Slopejymarm = 0 .
'LK'= Wehannel lum = 0-100

Upright

max(CFIpole) =0.53 Checkgefiection = "OK" Checkjope = "OK"

WA= Yo = 21.51t uc= Diameter; =161 .
UA'= Ypole UC'= Diameterp pole in VE= tyatypale = 03751n
UB= Yyrm conn = 20-ft 'uD'= Diameteryyge pole = 19-in

UF= a = 0-deg
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1st Arm to Upright Connection
D/Cht.conn.plate =0.68
CheCkHtconn.plate ="OK"

D/Cwidth.conn.plate0 =0.88

CheckWidthconnhplateO ="OK"

D/Ct.baseplate.armo 073
CFIt.vert.plateO =1 0.36
CSRbolt.conn0 0.31

2nd Arm to Upright Connection

D/Cwidth.conn.plate1 =0.00

CheckWidthconn.platel ="OK"

D/Ct.baseplate.arm1 0.00
CFIt.vert.plate1 =1 0.00
CSRbolt.conn1 0.00

Pole Base Plate

CSRynchor = 0.22

CheCkCSRanchorbolt ="OK"

1/11/2022

'HI'= hconn.plate =30in

#Boltscorlrlo =6

'FJ'= bconn.plateo =32in

'FK'= 1:baseplate.armo =2.75in

'FL'= 1:vertical.plateo =0.75in
3.

'FN'= errtical.plateo =—-n

'HI'= hconn.plate =30in

#Boltsconrll =0

‘SJ'= bconn.plate1 = 0-in

'SK'= tbaseplate.arml =0-in
‘SL'= 1:vertical.platel =0-in
=0-in

'SN'= errtical.platel

#Bolts'=  #AnchorBolts = 6

Diameterboltcircle.pole =27-in

MastArmV1.2_Pole 2.xmcd

"UG'= Yiym.conn = 0ft

'FO'= Offsetconno =19.5in

'FP'= dbolt_como =1.25in

'FR'= 1:conn.plateo =2-in

FS'= Spacing.;boltsmnIlO =12.5in

3

FI'= Wconn.plate0 =—'m

'SO= Offsetcorlrll =0.0-in

'SP'= dbolt.(:onnl = 0-in

'SR'= tconn.platel =0-in

'SS'= SpaCingbolts.conn1 = 0-in

‘ST'= Wconn.plate1 =0-in

'BA= Diameteryygeplate pole = 35+

'BB'= thaseplate.pole = 1.75in

'‘BC'= danchorbolt =2.00in

BF*= Lembedment.anchor = 401

Lanchor.bolt = 52-in
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Foundation

D/Ciorsion.max = 114

CheCkD/Cshear.and.torsion = "No Good"

CheckReinfClearSpacing = "No Good"

Note: Category I Evaluation, Consider O.K.

CheckLongReinf,; (o, = "OK"

CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on No Overlap of Failure Cones"

OverlapTest = "No Overlap of Failure Cones"

BreakoutTest = "OK"

Clearance g (o nut = 0-in

Fatigue

CheCkgalloping.arml ="OK"

Checknwg_arm ="OK"

Ch k "OK"
ec =
g.conn.bolt "OK"

CheCkgalloping.armZ ="NA"

Checkpyg arm2 = "NA"

HOK”
CheCknt_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"

[¥] WRITEPRN to Line 1-2-3 for Mast Arm Data Table

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,,; = 2-deg

Camber,,, = 2-deg

Deflection,,,; := Slopey-Liotal.arm1 + max(Aarml) =22.7-in

MastArmV1.2_Pole 2.xmcd

1/11/2022

Offset = 0.5ft DA= L= 151t
diong bar = 1.41-in pB= Diameterg,,q = 4-ft

. . dlong.bar
Diapgr cirele = 33.3-In 'RA'= round m =11

RB= #LongBars,, =15
'RC'= #Spacesvbarl =1
RD'= Sy = 18in

'RE'= #Spacesvbarz =1

RF-= s, = 18in
2

Checkgaioping.pole = "No Good"

Note: Category I Evaluation, Consider O.K.

Checkyyg pole = "OK"

Checkg'anchor ="OK"

CheCknwg.anchor ="OK"

Kiarm1 4.342 "Arm 1 Base Weld"
Kiam2 | =] 100.000 "Arm 2 Base Weld"
Ki pole 9.057 "Upright Base Weld"
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CamberArm1 parq = sin(Camberarml)-Ltotal_amﬂ =25.1-in
Deflection, ), := [Slopez-Ltotal_amz(sin(oc))] + Slopey- Ligtal armo- cOs(Q0) + max(Aarmz) =0-in

CamberArm2arq == sin(Camberarmz)-Ltotal_amlz =0-in

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

a=0-deg o= if[(ae > 180-deg), (360-deg — o), ]

Offsetconrlo =19.5-in bconn.plateo =32-in heonn plate = 30-in o =0-deg

Offsetconn1 =0-in bconn.platel =0-in

sin(Camberarml ) . Beonn plate ‘

Xl = OffsetconnO - 1:conn.plateo - hconn.plate'f =16.9-in yl i= ——— =16in
sin(Camberarmz) bconn.platel . ‘

x2 = OffsetcoIlIll - tconn.platel - hconn.plate'f -cos(a) + Tsm(oc) =-0.5-in
sin(Camberarmz) . bconn.plate .

y2 = Offsetconn1 - tconn.plate1 - hconn.plate'f -sin(a) — T'COS(OL) =0-in

Clearancepac o plate = if[(xl >x2)-(y2 > yl),\/(xl - x2)2 + (yl - y2)2,0~in] =0-in

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

[¥] Coordinates for Drawings

Plan View - Connection Plate Clearance for Two Arm Connections

1/11/2022 MastArmV1.2_Pole 2.xmcd
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Section at Connection Showing Plate Clearance
25T

207

151

-20 -15 -10Q -5 0 5 10 15 20 25
— 5'
— 107
Connection Plate 1
Connection Plate 2 B[ -
jmmmm Upright Section
- 20"

Clearanceplate.to'plate =0-in

Diameter;q, pole = 16.2+in

'FR'= tconn.plateO =2in

'FJ'= bconn.plate0 =32in
'FL'= tvertical.plate0 =0.75in
'FO'= OffsetconnO =19.5in

Gapo =11.34-in

'SR'= tconn.plate1 =0in

‘SJ= bconn.plate1 =0-in
‘SL'= tvertical.platel =0-in
'SO= Offsetconnl =0.0-in

Gap1 =0-in

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

Dimensions in Inches

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

Shaft

m Reinforcement

Base Plate OD
Upright OD

. . Anchor Bolts

Dimensions in Inches

Clearancey,; (o nut = 0.6-in
'UD'= Diameteryge pole = 19-in
'BA'= Diameterpygeplate pole = 351

'DB= Diametery,q = 48in

Diameterboltcircle.pole =27-in
Diabar.circle =33.3-in
#AnchorBolts = 6

#LongBars, = 15

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).

1/11/2022
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

ELEVATION - Shaft, Rebar, Plate, & Bolts
30
Shaft
Base Plate
20 Reinf. Bar
Anchor Bolt
Pole
0 10
=
o
i
g
g 0
&
Q
£
)]
- 10
- 20
- 30
- 30 -20 - 10 0 10 20 30
Dimensions in Inches

Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

1/11/2022
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Clearancey; 1o nut = 0.6-in

'uD'= Diameteryyg pole = 19-in
BA= Diameteryygeplate pole = 35+
'BB'= thaseplate.pole = 1.75in

DB= Diametery,q = 48in

D iarneterboltcircle.pole =27-in

Diabar.circle =33.3-in
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ELEVATION: Drilled Shaft with Reinforcement 4

5 18 |
Sy = -in
Yols
18
#Spacespar =

——t——

Shaft

@ @ Stirrups A
@ @ Stirrups B
@ © Stirrups C
Stirrups D
Main Reinf
Main Reinf

=15

1/11/2022
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AN = =

stirrup spacing

number of stirrup spaces
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FDOT Mast Arm Traffic Signal Support Analysis Program V1.2

State Structures Design Office

© 2020 Florida Department of Trans portation

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

References:

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

AISC Steel Construction Manual

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

Reference

Table of Contents

L General Information

Il. Arm 1 Analysis

M. Arm 2 Analysis

IV. Luminaire Arm Analysis

V. Upright Analysis

VI. Arm to Upright Connection Analysis

ViIl. Upright Base Plate and Anchor Bolt Analysis

Vill. Foundation Analysis and Anchor Lengths
IX. Fatigue Analysis
X. Mast Arm Design and Analysis Summary

Data Folder and Files

Data Files Folder

Change Folder

C:\PWWORKING\east01\d2113432\MastArmV/1.2\Data\

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

Pole 2.dat

7/23/2021

Pole 2_Existing.dat

Refresh List

Open File

MastArmV1.2_Pole 2.xmcd




l. General Information and Sign & Signal Data

Enter Project Information |

|43rd St. at Cortez

Date

Date

Project Name

Project No. |1 0226260

Designed by |CMH

Checked by XXX

Signal Name |POIe 2

+34.2/62.09'RT

Station/Offset |300 34.2/62.09

Enter Wind Speed |

Design Wind Speed 148

mph

| Enter Arm Lengths, Signal and Sign Data |

Arm 1
G llanzi |60 Reset Arm 1 Data
Arml Distance to Number
\Signal Number Signal of
(i) Heads
1 29 | 3
2 | 405 | 3
3 | 52 | 4
4 | |
5 | |
6 | |
7 | |
8 | |
9 | |
10 | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number () (sf)
1 Note: The
(e [ m el
2 | 46.5 | 1 assumed to be a
1 fix 1fisign
3 | 59 | 75 for analysis
4 | | pUrposes.
5 | |

7/23/2021

|06/30/2021

DXXIXKDXOKK

Extreme Event Wind Speed

SDG Wind Speeds
by County

Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms
SaRpRens) |0 Reset Arm 2 Data
I’ Distance to Number ‘
\Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
5 |
6 | |
T |
5 | |
°o | |
0 |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number ) sy
L |
2 |
5 |
4 |
> | |

MastArmV1.2_Pole 2.xmcd



[#] Save Data for Signs and Signals

Il. Arm1 Analys IS InputDataFile = "Pole 2_Existing.dat"

"Wall Thickness"

Gzl & 0.179-in

Valuesfor DiStsplice.from.base.armthat

give a base diameter in even inches

Uil gim. = 0.25-in

Vextreme = 148 mph

Help - Base Diameters Help - Arm Tip Diameten

Help - Tube Wall Thickness

"dia-lin" "dia-2in" "dia-3in" "dia-4in" "dia-5in" "d-6in"
9.9-ft 17.0-ft 24.2-ft 31.3-ft 38.5-ft  45.6-ft
10.9-t 18.0-t 25.2-ft 32.3-ft 39.4-ft  46.6-ft

Recommended

Help - Arm Lengths

Distance to Splice

Iil Reference:C:\PWWORKING\east01\d2113432\MastArmV1.2\LRFD Equation Module.xmcd(R) |

Arm Lengt Base Diameter Wa ickness 1 Wa ickness 2 | |Distance to Splice
Enter Arm 1 h 1l Thickn 1l Thickn Spl
Data 7 (in) (in) (in) 7
Liotalarm1 = 601t | 14 | 0.375 | 0.5 | 24
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piece arms to flat '‘FG' piece arms FD' arms only FTH' only ("Larm'-FA")

[+

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

Arm 1 Combined Force Interaction Ratio and Deflection

max(CFl,ppy, ) = 0.55

Summary - Arm 1 Geometry and Loading

max(Aarml) =14.2-in

BackPlate = "Rigid, 6 inches wide"

2-deg: Liotal.arm1 = 25.1 ‘in

Arm 1: Sign and Signal Locations

10r
P . s "Dist(ft)" 29 40.5 52
1gnals = 1ghts] =
SN Sam s "4 Heads)' 3 3 4
ot
- 65 —|5 1439 —26 —13
— 5T
) "Dist(ft)" 15 46.5 59
#Panels,;;,; =3 Signsl =
"Area(sf)" 20 1 7.5
- 10~

max(CFIarml) =0.55 —
FF=
max(Aarml) =14.2-in
'FC'=
Liotalarm1 = 60 ft FG'=
'FA'= 36.0
FE= Lfabri = -ft 'FD'=
FE fabricated.arm1 (26 0 j -

7/23/2021

637
-1n
10.36

1141
-1n
14.00

0.375) .
twallarml = 0.500 ‘n

Diameterp, 4rm) =

[

Diametery,qe arm1 = (

MastArmV1.2_Pole 2.xmcd

"Compact"

)

Classification,,; =
"Compact"

Lsplice.provided.arml =2-ft




lll. Arm 2 Analysis InputDataFile = "Pole 2 Existing.dat" Vextreme = 148 mph
"Wall Thickness" Adia =1-in Adia =2-in Adia =3-in Adia =4-in Adia =5-in Adia = 6-in

DiStsplice.from.base.armvalues .
that give a base diameter twallarm = 0-179-1n 9.9-ft 17.0-1t 24.2-ft 31.3-ft 38.5-ft 45.6-ft
in even inches twallam = 0.25-in  10.9-ft 18.0-ft 25.2-ft 32.3ft 39.4-ft 46.6-ft
Recommended
Help - Base Diameters Help - Arm Tip Diameten Help - Tube Wall Thickness Help - Arm Lengths Distance to Splice
Arm Length Base Diameter | |Wall Thickness 1 | [Wall Thickness 2 | |Distance to Splice
Enter Arm 2 : \
Data 7 (in) (in) (in) 7
Liotat.arm2 = 0 ft | | | |
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piecearms  to flat 'SG' piece arms 'SD' arms only 'SH' only ("Larm'-'SA")

[#] Arm 2 Analysis including Existing Mast Arm Analysis

Arm 2 Combined Force Interaction Ratio and Deflection

max(CFIarmz) =0.00 BackPlate = "Rigid, 6 inches wide"
Summary - Arm 2 Geometry and Loading maX(Aarmz) =0.0-in 2-deg-Liotal.arma = 0-in
Arm 2: Sign and Signal Locations
10
i } "Dist(ft)y" 0 0 0 0 0 0 0 0 0 O
#Signals,, =0 Lights2 =
"#Heads)' 0 0 0 0 0 0 0 00O
) "Dist(ft)" 0 0 0 0 0
#Panels,;;,, =0 Signs2 =
10 "Area(sf)" 0 0 0 0 O
- (Ltotal.arm2+5'ft) 0
=0. 'SB= . 0.00) ] ] "Compact"
max(CFIarmz) DY sp=  Diameterg, ymy = (0 Ooj-ln Classification,,, = ( /A"
max(Aarmz) =0.0-in
VSCV: . 0.00 .
Lyotal arma = O ft 'SG'= Diametery,se arm2 = 0.00 ‘n Lsplice.provided.armZ =0-ft

SA'= 0.0 SD'= 0.000)
'SE'= Ltabricated.arm2 = 0.0 ft sH= twallarm2 = 0.000 ‘n
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IV. Luminaire Arm Analysis InputDataFile =

Enter Luminaire Data

Set Lum. Ht. =0
for no Luminaire

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

"Pole 2 Existing.dat"

Vextreme = 1 48 mph

Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (ft) Length (fi) Dia (in) Thickness (in) Radius (ft) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches

[}] Analyze Luminaire

Summary - Luminaire Arm Geometry

CF Ibase.lumarm

0.00

CSRbolt.lum 0.00
D/Cbaseplate.lum 0.00
0.00

D/C conn.plate.lum

V. Upright Analysis InputDataFile =

"LA= Yiyminaire = O ft
"LB= Xjyminaire = Ot
'LC= Diametery,se jumarm = 0-1n

'LD'= tyall lumarm

"Pole 2 Existing.dat"

LE=
'LF'= Tlymarm

'LG=

= 0-in

Slopelumarm =0

=0ft
dbolt.lum =0-in

'LH'= tbasepla’[e.lum =0-in

Vextreme = 148 mph

'LI'= Whase.lum

=0in

'LK'= Wehannellum = 0-100

Help - Upright Base Diameter and Wall ThicknessI

Help - Gap Distance

flat to flat

. Total Height Height to Arm | |Base Diameter Wall Thickness Gap
E"teBUfr'ght ) — (in) (i) (in)
ata
| 215 | 20 | 19 | 0.375 | 11.34
VA' "UB' "uD' measured "UE'

[

arm 1 gap
arm 2 gap

[#] Analyze Upright

Upright Combined Force Interaction Ratio and D eflections

max(CFl ) = 0.56
Checkgjope = "OK"

Chedeeﬂection ="OK"

'WA'= Ypole =21.51t
"UB= Yarm conn = 20 ft

'uc= Diameteryy ol = 16:in

7/23/2021

max(A, g) = 1.33-in
max(AZvdl) =0-in
Slope, = 0-deg

Slope, = 0.69-deg

'UD'= Diameteryge pole = 19-in

'UE'= twall.pole =0.375in

MastArmV1.2_Pole 2.xmcd

max

Classification, = "Compact”

Diameter;q, pole = 16.2+in

Diametery g arm1
o

Diameterbase_mmzO

UF'= o = 0-deg

"UG'= Yium.conn = 0ft

=11.4-in



VI. Arm to Upright Connection Analysis InputDataFile = "Pole 2_Existing.dat"

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) Width (in) Thickness (in) (in) Thickness (in)
Data . Nz | 075 . 125 | 275
- | | | |
'FJ,'SJ' 'FL','SL’ 'FP','SP' FK','SK'
[»] Analyze Connection

Connection Summary

'HT'= hconn.plate =30in

D/Cwidth.conn.plate0 =0.88

CheckWidthgony pie, = "OK"

D/Ct.baseplate.arm

0 0.73
CFIt.Vert.plateO =1 0.38
CSRbolt.conn0 VR

D/Cwidth.conn.plate1 =0.00
CheckWidthconnvplatel = "OK"

D/Ct.baseplate.arm

1 0.00

CFIt.V@rt.plate1 =1 0.00

CSRbolt.conn1 VALY
7/23/2021

D/Cht.conn.plate =0.68

#BoltsCOnnO =6
'FJ'= bconn.plate0 =32in
'FK'= tbaseplate,amb =2.75in
'FL= tvertical.plate0 =0.75in

FN'= Wyeri =—-in
vertlcal.plate0 3

#Boltseonnl =0
‘SJ= bconn.plate1 =0-in

'SK'= tbaseplate.arml =0.00in

‘SL'= tvertical.platel =0in
= 0-in

'SN'= errtical.plate1

MastArmV1.2_Pole 2.xmcd

CheCkHtconn.plate ="OK"

'FO'= OffsetCOnnO =19.5in
'FP'= dbolt.conno =1.25in

'FR'= tconn.plateo =2.00in

'FS'= SpacingboltsvconI10 =12.5in

FT'= W, =—-in
conn.plate0 3

'SO= Offsetconnl =0.0-in

'SP'= dbolt.conn1 = 0-in

'SR*= tconn.plate1 =0.00in

'SS'= Spacingboltsvconnl =0.00in

'ST'= =0-in

Wconn.plate1




VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile

= "Pole 2_Existing.dat"

[¥] Analyze Base Plate & Anchors

Base Plate and Anchor Summary

CSRypchor = 0.23

CheckCSR ycorbolt = "OK"

VIIl. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Tipe

Soil Density, y, ., (45-50 pcftyp.)
Friction Angle, ¢ (Sands)
SPT Number (N, 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Groundto 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

[¥] Analyze Foundation

7/23/2021

%Bolts=  #AnchorBolts = 6

Diameterboltcircle.pole =27-in

'BA'= Diameterpygeplate pole = 351

Anchor Bolt Number of Anchor
Enter ?ihorage Diameter (in Bolis Help - Number of Anchor Bolts
ata
2 6 Diameterpyge pole = 19-in
'#Bolts'

'BB'= tbaseplate.pole =1.75in

'BC'= danchorbolt =2.00in

InputDataFile = "Pole 2 Existing.dat"

Clay

42.6 pef
30 deg

£5 Tie

6 hpaces

#5 Tie

3 Tie

#5 Tie

Qe

Doubfe Nul (Typ) —1

' Spaces @ RO

E' Spaces @ RF A

fif Neeged) -

Remaining

Ir

Bars .
& 4+ -

BE

Bars p

Bars

Shaft Length

Bars

AL
{2 -
Max., =

N

=

e

\

i

q!

X

e

N\ ng

—— Egually

RA Bars
Sodcod

ELEVATION

MastArmV1.2_Pole 2.xmcd




Shaft Length Stirrup spacing Number of stirrup spaces
4 6
18 | 1
Lgpage = 151t Sy = -in #Spaces,p,, =
18 1
18 6

Foundation Summary
CheckReinfClearSpacing = "No Good"
CheckLongReinf,; (o, = "OK"

CheckMaxSpacingTransvReinf = "OK"
OverlapDesign = "Based on No Overlap of Failure Cones"
OverlapTest = "No Overlap of Failure Cones"

BreakoutTest = "OK"

Stirrups SV() =4in @ #SpacesvbarO =6 : D/Ctorsiono =03

Stirrups i{C'(svl =18in) @ Ro' ( #Spacesvbarl =1): D/Ctorsion1 =12

Stirrups RE' Sy, = 18in) @ R¥'( #Spacesvbar2 =1): D/Ctorsi0I12 =12

Stirrups Sv3 =18in @ #Spacesvbar3 =6

Offset = 0.5t
dlong.bar =1.41-in

Diayyy girele = 33.3-in

7/23/2021

'DA'= Lshaﬁ =151t

'DB= Diameterg,,5 = 4-ft
BF'= Lempedment.anchor = 40-in

Lanchor.bolt =52-in

diong.b
'RA'= round( e arj =11

0.125n

RB= #LongBars,,, =15

MastArmV1.2_Pole 2.xmcd

Drilled Shaft with Reinforcement

—

Shaft

@ @ Stirrups A
@ @ Stirrups B
@ © Stirrups C
Stirrups D
Main Reinf
Main Reinf
I

=15

#Space:svbarO =6
Sy, = 4-in
'RC'= #Space:svbarl =1
'RD'= Sy, = 18in
'RE'= #Space:svbarz =1
'RF'= Sy, = 18in
#Spacesvbar3 =6

Sy, = 18-in



IX. Fatigue Analysis InputDataFile = "Pole 2_Existing.dat"

Fatiguecategor}’galloping =2 FatigueCategorypatural.wind = 2 SMV3 11.6

[}] Analyze Structure for Fatigue

Fatigue Summary
. g .

drm and Pole Welds K1 values within 2% of LTS thresholds of 3.0 and 4.0 may use next higher CAFT values
CheCkgalloping.arml = "No Good" fgalloping.arml =4.7-ksi CAFTfullpengroove.weld.arm1 =4.5-ksi
CheCkgalloping.armZ ="NA" fgalloping.arm2 = 0.0-ksi CAFTfullpengroove.weld.arm2 = "NA" ksi
CheCkgalloping.pole = "No Good" fgalloping.pole = 3.3-ksi CAFTfullpengroove.weld.pole = 2.6-ksi
CheCknwg.arml ="OK" fnwg.arml = 2.8-ksi CAFTfullpengroove.weld.arm1 =4.5-ksi
CheCknwg.arm2 ="NA" fnwg.armZ = 0.0-ksi CAFTfullpengroove.weld.arm2 = "NA" ksi
CheCknwg.pole ="OK" fnwg.pole = 1.8-ksi CAFTfullpengroove.weld.pole = 2.6-ksi

"K1 is outside of 2% of K1 thresholds" Ky am1 4.342 "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiamz | =| 100.000 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K pole 9.057 "Upright Base Weld"
A325 Connection Bolts

5.9
"OK" fi g bolt = ksi
CheCkg.conn.bolt = ("OK" j t.g.bolt (0.0)
CAFTconn,bolt = 16-ksi
35
"OK" f = ksi

CheCknwg.conn.bolt = ("OK" j tawg.bolt (0.0)
Anchor Bolts
CheCkg.anchor ="OK" ft.g.anchor = 2.8-ksi CAF T nchorbolts = 7-ksi
CheCknwg.anchor ="OK" ft.nwg.anchor = 1.5-ksi

Save Data File (optional)

IV Use current input file

File Name  |Pole 2_Existing.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 Shafi 16 fi deep, 5 foot diameter
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X. Mast Arm Design and Analysis Summary InputDataFile = "Pole 2_Existing.dat"

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

Subject = "43rd St. at Cortez" DesignedBy = "CMH" PoleLocation = "300+34.2 / 62.09' RT"
ProjectNo = "10226260" CheckedBy = "XXX" Date = "06/30/2021"

ExistingMastArm = "Yes"

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

1st Mast Arm Vextreme = 148mph  ExistingMastArm = "Yes" BackPlate = "Rigid, 6 inches wide"

Arm 1: Locations of Signs and Signals

o . Disi)’ ) 1 _(29 405 52
1gnals = 1gnails. =
S "4 Heads)' ) o T3 3 4

"Dist(ft)" . T 15 46.5 59 — 5
#Panels ;1 =3 Signs;.,; =
"Area (sf)" 20 1 75
maX(CFIarml) =0.55 Liotal.arm1 = 60 ft Lsplice.provided.arml =21t maX(Aarml) =14.2:in
'FA'= 36 'FC'= . 1141
FE= Lfabricated.arml = 26 1t FG= Diameteryse arm1 = 14.00 ‘1
'FB'= DI 6.37 ) . 'FD'= 0.375) .
'FF'= 1ametery; = -In FH= t = -in
FF tip.arml 10.36 FH wall.arm1 0.500
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2nd Mast Arm

Arm 2: Locations of Signs and Signals

#Signals, ., =

. Disfy } 1 (0000000000
12nais. =
Eam2 =0 000000000

"# Heads)"

Pancl . "Dist(ft)" . T (00000
anels = 12ns =
arm2 g0Sarm2 00000

"Area (sf)"

- ( Liotal.arm2t+5- ﬂ)

maX(CFIarm2) =0.00 Liotal.arm2 = O ft Lsplice.provided.armZ =0-ft
'SA'= L O f 'SC'= D OOO
IQF'= : = -t SGl= 1ameter; = ‘1n
SE! fabricated.arm2 0 SG base.arm2 0.00
iy Diameter, = 000 in - t = 0000 in
SF'= tip.arm2 0.00 SH'=  ‘wall.arm2 0.000

max(Aarmz) =0-in

'UF= O = O-deg (Angle Between Armg

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

CFIbase.lumarm 0.00 LA'= Yluminaire = 0ft
CSRbolt lum -9
: 6.82 x 10
= "LB= Xjyminaire = 0 ft
D/Cbaseplate.lum 0.00
D/Cconn.plate.lum 0.00 '"LC'= Dlameterbasevlumann =0-in

Upright

max(CFl ) = 0.56

A= Yol = 2151t

"UB= Yarm conn = 20 ft

7/23/2021

'LD'= tyall lumarm = 0-in

'LE*= Slopelumarm =0

Chedeeﬂection ="0OK" CheCklepe ="OK"

'uc= Diameteryy o1 = 16:in

'UD'= Diameteryge pole = 19-in

MastArmV1.2_Pole 2.xmcd

'LF" =0ft

Tumarm

'LG'= dbolt.lum =0-in

'LH'= tbaseplate.lum =0-in

'LI'= Whage.lum = 0-in

'LK'= Wchannel.lum = 0-in

'UE'= twall.pole =0.375in
UF'= o = 0-deg

"UG'= Yium.conn = 0ft
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1st Arm to Upright Connection
D/Cht.conn.plate =0.68
CheckHtconn.plate ="OK"

D/Cwidth.conn.plate0 =0.88

CheckWidthegnn plate, = "OK"

D/Ct.baseplate.armo 073
CFIt.vert.plateO =1 0.38
CSRbolt.connO b=

2nd Arm to Upright Connection

D/Cwidth.conn.plate1 =0.00

CheckWidthegnn plate, = "OK"

D/Ct.baseplate.arm1 0.00
CFIt.vert.plate1 =1 0.00
CSRbolt.conn1 G

Pole Base Plate
CSRyeor = 0.23

CheCkCSRanchorbolt ="OK"

7/23/2021

'HT'= hconn.plate =30in

#Boltsconrlo =6
'FJ'= bconn.plate0 =32in
'FK'= 1:baseplate.armo =2.75in
'FL'= 1:vertical.plateo =0.75in

3.
'FN'= Wyertical.plate, —

—-in
0 8

'HT'= hconn.plate =30in
#Boltscorml =0
'SI= bconn.platel = 0-in

'SK'= tbaseplate.am}1 =0-in
‘SL'= 1:vertical.platel =0-in

'SN'= errtical.plate1 = 0-in

%Bolts=  #AnchorBolts = 6

Diameterholtcircle.pole =27-in

MastArmV1.2_Pole 2.xmcd

'FO'= OffsetconnO =19.5in
'FP'= dbolt.connO =1.25in

'FR'= 1:conn.plateo =2-in

'FS'= Spacing.;boltsvconnO =12.5in

3.
W, —-1
conn.plate0 3

FT= =—-in

'SO= Offsetconnl =0.0-in
'SP'= dbolt.conn1 =0-in

'SR'= 1:conn.platel = 0-in

'SS'= SpaCingbolts.conn1 =0in

'ST= Wconn.plate1 =0-in

'BA'= Diameterpygeplate pole = 3510
'BB'= tbaseplate.pole =1.75in

BC'= danchorbolt = 2.00-in

'BF*= Lembedment.anchor = 401

Lanchor.bolt = 52-in
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Foundation

D/Ctorsion,max =121 Offset = 0.5 ft 'DA'= Lshaft =151t
CheckD/Cgpear and.torsion = N0 Good" diong.bar = 1.41-in DB= Diameterg,,5 = 4-ft
1 3 = M n dl b
CheckReinfClearSpacing = "No Good Diagy, oo = 33.3+in —a= round ( Oolnjiarj 1
.125n

CheckLongReinfy,, ¢, = "OK"

RB= #LongBars ., =15
CheckMaxSpacingTransvReinf = "OK"

'RC'= #Spaces,p, = 1
OverlapDesign = "Based on No Overlap of Failure Cones" !

RD= s, = 18&in
OverlapTest = "No Overlap of Failure Cones" !

'RE= #Spaces,p, = 1
BreakoutTest = "OK" 2

RF= s, =18in
Clearance g (o qut = 0-1n :

Fatigue
Checkgaioping.arm1 = "No Good" Checkgaioping.arm2 = "NA" Checkgaioping pole = "No Good"
Checkyyg arm1 = "OK" Checkyyg armz = "NA" Checkyyg pole = "OK"

HOK" "OKN Check _ "OK”
CheCkg.conn.bolt = ("OK" j CheCknt.conn.bolt = ("OK" j g.anchor

CheCknt.anchor ="OK"

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

"K1 is outside of 2% of K1 thresholds" Ky arm1 4.342 "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiam2 | =] 100.000 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K{ pole 9.057 "Upright Base Weld"

[*] WRITEPRN to Line 1-2-3 for Mast Arm Data Table

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,;, = 2-deg Camber,;, = 2-deg
Deflection,,,,; := Slopey-Liotalarm1 + max(Aarml) =229in

CamberArml .y = sin(Camberarml)-Ltotal_amﬂ =25.1'in
Deflectiong,, := [SlopeZ-Ltotal_amz-(sin(oa))] + Slopey-Liotal.arm2-€0s(Q) + max(Aarmz) =0-in

CamberArm2,4 == sin(Camberarmz)-Ltotal_amlz =0-in
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Check Clearance Between Connection Plates

o =0-deg
OffsetCOnnO =19.5-in

Offsetconnl =0-in

xl = OffsetconnO - tconn.plate - hconn.plate'

0

X2 = (Offsetconn1 - tconn.plate1

y2 = (Offsetconn1 - tconn.plate1

bconn.plate0 =32-in

bconn.plate 1

=0-in

sin(Camberarml )

o= if [(oe > 180-deg),(360-deg — o), ]

=16.9-in yl =
sin(Camberarmz) Deonn.plate
_hconn.plate' ) — |-cos(av) +
sin(Camberarmz)
- hconn.plate'f

(for Two Arm Structures only)

hconn.plate =30-in

b conn.plate

o =0-deg

= 16-in

-sin(o) = —0.5-in

Clearance e to plate == if[(xl o x2) (32 > y1) o (x] = x2) + (31 — y2)° ,O-in] — 0-in

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

[¥] Coordinates for Drawings

Plan View - Connection Plate Clearance for Two Arm Connections

Section at Connection Showing Plate Clearance
25T
201
151
100
st
-20 -15 - 10 —IS 0 5 10 15 20
— 5T
- 107
Connection Plate 1
Connection Plate 2 P[ -
jmmmm Upright Section
- 20"

7/23/2021
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bconn.plate
-sin(oy) — T-cos(oc) =0-in

Clearanceplate_to'plate =0-in

Diameter;qy, pole = 16.2+in

'FR'= tconn.plate0 =2in
'FJ'= bconn.plate0 =32in
'FL'= tvertical.plate0 =0.75in
FO'=

OffsetCOnnO =19.5in

Gapo =11.34-in

'SR'= tconn.plate1 =0in
‘SJ= bconn.plate1 =0in
‘SL'= tvertical.platel =0in

'SO= Offsetconnl =0.0-in

Gap1 =0-in
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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

. . Anchor Bolts

Dimensions in Inches

Clearancey; 1o nut = 0.6-in
'uD'= Diameteryyg pole = 19-in
BA= Diameteryygeplate pole = 35+

DB= Diametery,q = 48in

Diameterholtcircle.pole =27-in
Diabar.circle =33.3-in
#AnchorBolts = 6

#LongBars,, = 15

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).

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

ELEVATION - Shaft, Rebar, Plate, & Bolts
30
Shaft
Base Plate
Reinf. Bar
20
Anchor Bolt
Pole
0 10
2
(]
s
.8
g 0
g
£
)]
- 10
- 20
-30
-30 - 20 - 10 0 10 20 30
Dimensions in Inches
7/23/2021 MastArmV1.2_Pole 2.xmcd

Clearancey; 1o put = 0.6-in

'uD'= Diameteryyge pole = 19-in
BA= Diameteryageplate pole = 35+
'BB= tbaseplate.pole =1.75in

DB= Diametery,,5 = 48 in

D iarneterboltcircle.pole =27-in

Diabar.circle =33.3-in

15



Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

ELEVATION: Drilled Shaft with Reinforcement 4
S 18 |
Sy = -in
Yol 8
18
#Spacesp,r =
6
|
|
1
|
|
=1
Shaft
@ @ Stirrups A
@ @ Stirrups B
@ @ Stirrups C
Stirrups D
Main Reinf
Main Reinf

=15
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stirrup spacing

number of stirrup spaces
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FDOT Mast Arm Traffic Signal Support Analysis Program V1.2

State Structures Design Office

© 2020 Florida Department of Trans portation

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

References:

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

AISC Steel Construction Manual

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

(1

Reference

Table of Contents

L General Information

Il. Arm 1 Analysis

M. Arm 2 Analysis

IV. Luminaire Arm Analysis

V. Upright Analysis

VI. Arm to Upright Connection Analysis

ViIl. Upright Base Plate and Anchor Bolt Analysis

Vill. Foundation Analysis and Anchor Lengths
IX. Fatigue Analysis
X. Mast Arm Design and Analysis Summary

Data Folder and Files

Data Files Folder

Change Folder

C:\PWWORKING\east01\d2113434\MastArmV/1.2\Data\

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

Pole 3_Existing.dat

1/12/2022

Pole 3.dat Refresh List

Open File

MastArmV1.2_Pole 3.xmcd




l. General Information and Sign & Signal Data

Enter Project Information |

|43rd St. at Cortez

Date

Date

Project Name

Project No. |1 0226260

Designed by |CMH

Checked by XXX

Signal Name |PO|e 3

+15.6/79.48'RT

Station/Offset |300 56/7948

Enter Wind Speed |

Design Wind Speed 148

mph

| Enter Arm Lengths, Signal and Sign Data |

Arm 1
i eagis |46 Reset Arm 1 Data
Arml Distance to Number
\Signal Number Signal of
(i) Heads
1 . 14 .5
2 22 B
3 B .
4 | |
S | |
6 | |
! | |
8 | |
9 | |
© | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number ) (sf)
1 Note: The
| S | 20 VVDS and is
2 | 27 | 1 assumed to be a
3 1 fix 1fisign
| | for analysis
4 | | purposes.
S | |

1/12/2022

|06/30/2021

DXXIXKDXOKK

Extreme Event Wind Speed

SDG Wind Speeds
by County

Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms
SaRpRens) |0 Reset Arm 2 Data
I’ Distance to Number ‘
\Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
5 |
6 | |
T |
5 | |
°o | |
0 |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number ) sy
L |
2 |
5 |
4 |
> | |

MastArmV1.2_Pole 3.xmcd



[#] Save Data for Signs and Signals

Il. Arm1 Analysis InputDataFile = "Pole 3.dat" Vi ieme = 148-mph

"Wall Thickness" "dia-lin" "dia-2in"
Valuesfor DiStsplice.from.base.armthat twall.arm = 0.179-in 9.9.1t 17.0-1t
give a base diameter in even inches )

twallarm = 0.25-in  10.9-ft 18.0-ft

"dia-3in" "dia-4in"
24.2-ft 31.3-ft
25.2-ft 32.3-ft

Help - Base Diameters Help - Arm Tip Diameten Help - Tube Wall Thickness

Help - Arm Lengths

|i| Reference:C:\PWWORKING\east01\d2113434\MastArmV1.2\LRFD Equation Module.xmcd(R) |

"dia-5in" "d-6in"
38.5-ft  45.6-ft
39.4-ft  46.6-ft

Recommended

Distance to Splice

Enter Arm 1 Arm Length Base Diameter Wall Thickness 1 | |Wall Thickness 2 | |Distance to Splice
Data " (in) (in) (in) )
Liotal.arm1 = 46 ft | 13 | 0.25 | 0.375 | 9.7
Seet, 40 fi. max. Measured flat Jor 1 &2 for 2 piece for 2 piece arms
for 1 piece arms to flat '¥G' piece arms 'FD' arms only FH' only ("Larm'- 'FA")

[#] Arm 1 Analysis including Existing Mast Arm Analysis (Additional Variables Required)

Arm 1 Combined Force Interaction Ratio and Deflection

max(CFlym; ) = 0.42

BackPlate = "Rigid, 6 inches wide"

max(Aarml) =521n 2-deg-Liyta)arm1 = 19.3-in

Summary - Arm 1 Geometry and Loading

Arm 1: Sign and Signal Locations

107
o] . . "Dist(ft)" 14 22 32
1gnals = 1ghts] =
S Sam1 & "4 Heads)" 5 3 4
o
—51 —41 131 - 20 - 10
— 5t
) "Dist(ft)" S5 27
#Panels, 1 =2 Signsl =
"Area (sf)" 20 1
- 10~

"Compact"

)

"Compact"

=0. 'FB'= . 7.08 . . .
maX(CFIarml) L pre  Diameter, ym; = (11 36j-m Classification,,; = (
max(Aarml) =5.2-in

FC= 12.17)
Lioal | =461t FG= Diameterye armi = 13.00 ‘m Lsplice.provided.arml =2-t
otal.arm .
'FA'= 363
FE= Lfabricated.arm1 = (11 7)'& :gg:i tyallam] = 0.250 .in
. = wall.arm 0375
lll. Arm 2 Analysis InputDataFile = "Pole 3.dat" Vi yyeme = 148-mph

1/12/2022

MastArmV1.2_Pole 3.xmcd




Adia =1-in Adia =2-in
9.9-ft 17.0-ft

"Wall Thickness"

DIStsplice.from.base.armvalues

that give a base diameter
in even inches

Gzl & 0.179-in

tyallam = 0.25-in  10.9-ft 18.0-ft

Adia =3-in Adia =4-in Adia =5-in Adia = 6-in

Help - Base Diameters Help - Tube Wall Thickness

Help - Arm Tip Diameter

24.2-ft 31.3-ft 38.5-ft 45.6-ft
25.2-ft 32.3-ft 39.4-ft 46.6-ft
Recommended

Help - Arm Lengths

Distance to Splice

Enter Arm 2 Arm Length Base Diameter | |Wall Thickness 1 | [Wall Thickness 2 | |Distance to Splice
7 (in) (in) (in) 7
Data
Liotal.arm2 = 0 ft | | | |
Seet, 40 fi. max. Measured flat Jor 1 &2 for 2 piece for 2 piece arms
for 1 piece arms  to flat 'SG' piece arms 'SD' arms only 'SH' only ("Larm'-"SA")
[¢] Arm 2 Analysis including Existing Mast Arm Analysis

Arm 2 Combined Force Interaction Ratio and Deflection
max(CFIarmz) =0.00 BackPlate = "Rigid, 6 inches wide"

Summary - Arm 2 Geometry and Loading maX(Aarmz) =0.0-in

2'deg']-'total.arm2 = 0-in

Arm 2: Sign and Signal Locations
10
i } "Dist(ft)* 0 0 0 0 0 0 0 O O O
#Signals, ;0 =0 Lights2 =
"#Heads)' 0 0 0 0 0 0 0 0 0O
) "Dist(ft)" 0 0 0 0 0
#Panels,;;n = 0 Signs2 =
10 "Area(sf)" 0 0 0 0 O
- (Ltotal.arm2+5 : ﬂ)

max(CFIarmZ) =0.00 :2113:: Diametery, grm2 = (ggzjm
max(Aarmz) =0.0-in

SC'= _ 0.00)
Liotatamm = 0 ft wsg=  Diametery,ge armn = (O.OO)IH
SA= 0.0 'SD'= 0.000
SE=  Lfabricated arm2 = ( 0. Oj'ft SH= twallarm2 = ( 0.00 Oj'm

IV. Luminaire Arm Analysis InputDataFile = "Pole 3.dat"

1/12/2022

"Compact"

HN/AH

)

Classification,,, = (

L 0-ft

splice.provided.arm2 =

Vextreme = 148-mph

MastArmV1.2_Pole 3.xmcd



Enter Luminaire Data

Set Lum. Ht. =0
for no Luminaire

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

Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (ft) Length (fi) Dia (in) Thickness (in) Radius (ft) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches

[}] Analyze Luminaire

Summary - Luminaire Arm Geometry

CFIbase.lumarm
CSRbolt.lum

D/C baseplate.lum

D/Cconn.plate.lum

V. Upright Analysis InputDataFile = "Pole 3.dat"

0.00
0.00
0.00
0.00

"LA= Yiyminaire = 0 ft
"LB*= Xjyminaire = 0 ft
'LC= Diametery e umarm

'LD'= tyail lumarm = 0-in

LE=
'LF'= Tjymarm = 0 ft

=0in G-

Vextreme = 148-mph

Slopelumarm =0

dbolt.lum =0-in

'LI'= Whage.lum = 0-in

'LK'= Wehannel.lum = 0-101

'LH'= tbasepla’ce.lum =0-in

Help - Upright Base Diameter and Wall Thickness

Help - Gap Distance

. Total Height Height to Arm |  |Base Diameter Wall Thickness Gap
Enterl')Utprlght ‘ () Connection (ft) (in) (in) (in)
ata
215 20 G 0375 734 (arm 1 gapj
VA UB' WD measured UE! arm 2 gap
flat to flat
[*] Analyze Upright
Upright Combined Force Interaction Ratio and Deflections Classification,,j, = "Compact"
max(CFl) = 0.44 max(A, 41) = 0.95-in Diametetygny poe = 13211
Checkgjope = "OK" max(A, ) = 0-in
R Diametery,ge arm1
Chedeeﬂection ="OK Slopez = 0-deg max] =12.2-in

A= Yol = 21.5-ft

"UB= Yarm.conn = 20-ft

'uc= Diametery, o1 = 13-in

Slope, = 0.5-deg

'uD'= Diameteryge pole = 16-1n

'UE'= twall.pole =0.375in

VI. Arm to Upright Connection Analysis InputDataFile = "Pole 3.dat"

1/12/2022
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Diameterbase_mmzO

UF'= o = 0-deg

"UG'= Yium.conn = 0 ft



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
5 Height(in Width (in Thickness (in in Thickness (in
Enter Connection - ) 2 2 2
Data 22 |23 | 05 | 1 | 2
- | | | |
'FJ " 'SJ' 'FLV, 'SL' 'FP', 'SP' 'FK', 'SK'
[#] Analyze Connection
Connection Summary
'HI'= hconn.plate =22-in D/Cht.conn.plate =0.90 CheCkHtconn.plate ="OK"
D/Cwidth.conn.plateo =098
CheckWidthconnhplateO ="OK" #B()ltsconno =6 'FO'= Offsetconrlo =14.0-in
D/Ct.baSeplate.armo Loo FI'= bCOIlIl.plateO =23-in 'FP'= dbolt.connO = l-in
CFIt.vert.plateO -1 049 'FK'= tbaseplate.armo =2.00-in 'FR'= 1:conn.plateo =2.00-in
CSRbolt.connO 0.30 'FL= tvertical.plate0 =0.5-in 'FS'= SpaCingbolts.connO =9-in
3. 3.
'FN'= errtical.plateo = g'm 'FT'= Weonn.plate 0 g'm
D/Cwidth.conn.plate1 =0.00
CheckWidthcomplatel ="OK" #Boltscorml =0 'SO'= Offsetcorlrll =0.0-in
D/Ct.baSeplate.arml 0.00 'SI= bCOnn.platel =0-in 'SP'= dbolt.conn1 =0-in
CFI, yert sl -1 0.00 'SK'= 1:baseplate.arml =0.00-in 'SR'= 1:conn.platel =0.00-in
.vert. ! =1 0.
CSRbolt.connl 0.00 ‘SL'= 1:vertical.platel =0-in 'SS'= SpaCingbolts.conn1 =0.00-in
'SN'= errtical.plate1 =0-in 'ST'= Wconn.platel =0-in

VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile = "Pole 3.dat"
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Enter Anchorage

Bolts

Anchor Bolt Number of Anchor
Diameter (in)

Help - Number of Anchor Bolts

Data

[}] Analyze Base Plate & Anchors

Base Plate and Anchor Summary

CSRynchor = 0.47

CheCkCSRanchorbolt ="OK"

15 [ 6

'BC' #Bolts'

%Bolts=  #AnchorBolts = 6

Diameterboltcircle‘pole =22-in

Diameterpyge pole = 16-in

'BB'= tbaseplate.pole =1.75-in

'BC'= danchorbolt =1.50-in

'BA'= Diameterpygeplate pole = 28-1n

VIII. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Tipe

Soil Density, y, ., (45-50 pcftyp.)
Friction Angle, ¢ (Sands)
SPT Number (N, 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Groundto 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

[¥] Analyze Foundation

1/12/2022

InputDataFile = "Pole 3.dat"

Clay

42.6 pef
30 deg
15

2000 pSf Doubte Nul (Typ) —1

0.5 ft RC Spaces @ RDF = | =
=
[
- - Lo Pt
] =3
"=
¥5 Tio Bors =
1 S e <]
12 in
#5 Tie Bars |
’7 Remaining
1 Spaces & |

#5 Tie Bars _A
6 Spaces @ 47 =

#5 Tie Bars

‘DE

I Cover

_qt rélled Shalt

BE

A
12 Max. =

i

p= =4

q!

o

. B

RE' # "RA Bars

ally Sgaced

ELEVATION
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Shaft Length Stirrup spacing Number of stirrup spaces
4 6
18 | 1
Lgpar = 141t Sy = -in #Spaces,p,, =
18 1
18 5

Foundation Summary

CheckReinfClearSpacing = "OK"
CheckLongReinf,; (o, = "OK"
CheckMaxSpacingTransvReinf = "OK"
OverlapDesign = "Based on Overlap of Failure Cones"
OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

Stirrups Sy, = 4-in @ #Spacesvbaro =6 :D/ Ctorsiono =02
Stirrups Re' ( SV1 =18-in) @ RD' ( #Spacesvbarl =1): D/Ctorsion1 =09

Stirrups RE' ( sz = 18-in) @ RF'( #Spacesvbarz =1): D/Ctorsion2 =0.9

Stirrups Sy, = 18in @ #Spacesvbar3 =5

Offset = 0.5ft DA= Lg.q = 14-1t

0.125n

=141-in 'DB= Diameterg,,5 = 3.5-ft 'RB= #LongBars,, = 10

dlong.bar

Diab ircle = 27.3-in BI= Lembedment.anchor =36-in
ar.circle — *

Lanchorbolt = 46-in

1/12/2022 MastArmV1.2_Pole 3.xmcd

diong b
'RA= round (Mj =11

Drilled Shaft with Reinforcement

—i

(I Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf
I

=15

#Spacesvbaro =6
SVO =4-in
'RC'= #Spacesvbarl =1
'RD'= Sy, = 18-in
'RE'=

#Spacesvbarz =1

'RF'= Sy, = 18-in
#Spacesvba1r3 =5

sV3 =18in



IX. Fatigue Analysis InputDataFile = "Pole 3.dat"

FatigueCategoryy,jioping == 2 FatigueCategorypaural wind := 2 SM V3 11.6

[¥] Analyze Structure for Fatigue

Fatigue Summary
. g .

rm and Pole Welds K1 values within 2% of LTS thresholds of 3.0 and 4.0 may use next higher CAFT values
CheCkgalloping.arml ="OK" fgalloping.arr‘nl = 3.2-ksi CAFTfullpengroove.weld.arml = 7-ksi
CheCkgalloping.armZ ="NA" fgalloping.arm2 = 0.0-ksi CAFTﬁlllpengroove.weld.armZ ="NA"-ksi
CheCkgalloping.pole ="OK" fgalloping.pole = 2.1-ksi CAFTfullpengroove.weld.pole = 2.6-ksi
CheCknt.arml ="OK" fnwg.arml = 2.1-ksi CAFTfullpengroove.weld.arml = 7-ksi
CheCknt.arm2 ="NA" fnwg.armZ = 0.0-ksi CAFTﬁlllpengroove.weld.armZ ="NA"-ksi
CheCknt.pole ="OK" fnwg.pole = 2.3-ksi CAFTfullpengroove.weld.pole = 2.6-ksi

"K1 is outside of 2% of K1 thresholds" Kiam1 3.395 "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiam2 | =1 100.000 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" Ki pole 6.895 "Upright Base Weld"
A325 Connection Bolts

5.2
"OK" fi g bolt = ksi
CheCkg.conn.bolt = ("OK" j tg-bolt (00) )
CAFTconn.bolt = 16-ksi
3.5
"OK” f — _ksi

CheCknt.conn.bolt = ("OK" j tnwg bolt (OO)
Anchor Bolts
CheCkg.anchor ="OK" ft.g.anchor =2.7-ksi CAFTanchor.bolts = 7-ksi
CheCknt.anchor ="OK" ft.nwg.anchor = 3-ksi

I EEEEEEE——
Save Data File (optional)

IV Use current input file

File Name |Pole 3.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 ft deep, 5 foot diameter

1/12/2022 MastArmV1.2_Pole 3.xmcd 9



X. Mast Arm Design and Analysis Summary mputDataFile = "Pole 3.dat"

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

Subject = "43rd St. at Cortez" DesignedBy = "CMH" PoleLocation = "300+15.6 / 79.48' RT"
ProjectNo = "10226260" CheckedBy = "XXX" Date = "06/30/2021"

ExistingMastArm = "Yes"

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

1st Mast Arm Vextreme = 148-mph  ExistingMastArm = "Yes"  BackPlate = "Rigid, 6 inches wide"

Arm 1: Locations of Signs and Signals

sSiomal . Disfy Y g (1422 32
1gnals = 1gnais =
S— "4 Heads)' ) o e T{s 3 4

e

—40 —20 0
"Dist(ft)" Tt (5 27 _of
#Panels =2 Signs, =
arml ("Area (SD") 80Sarm] 20 1

maX(CFIarml) =042 Liotalarm1 = 46 ft Lsplice.provided.arml =2-t maX(Aarml) =52in

FA'= L 36.3 i FC'= D . 1217

[ nO : = . RCQ'= 1ameter; = ‘1n

FE fabricated.arm1 11.7 FG base.arm1 13.00

- 7.08 - 0250

TTR'= 1ameter;; = ‘1n FH'= = -1n

FF tip.arm1 11.36 FH' wall.arm1 0375

1/12/2022 MastArmV1.2_Pole 3.xmcd 10



2nd Mast Arm

Arm 2: Locations of Signs and Signals
7
#Sional 0 "Dist(ft)" Sional T 000O0O0OO0OO0OO0OO0O
1gnais = 1gnails, =
S Sam2 WHeads)' ) o™ T{0 000000000
“Panel . "Dist(ft)" i T 000O0O
ancls = 1218, =
, am3 Areas’ ) ot "0 000 0
- (Ltotal.arm2+5'ﬂ) 0
maX(CFIarm2) =0.00 Liotat.arm2 = 0 ft Lsplice. provided.arm2 = 0-ft maX(Aarm2) =0-in
A= 0 . . 0.00 . 'UF= O = O-deg (Angle Between Armg
sE=  Lifabricated.arm2 = 0 -t sg= Diametery,se arm2 = 0.00 -
'SB'= ) 0.00 ) SD'= 0.000 ) .
sp=  Diameter, amp = 0.00 n 'sH= twallarm2 = 0.000 n
Luminaire Arm and Connection (use MC10x33.6 channel for connection)
(O — 0.00 LA= Yiyminaire = 0 ft LF*= Tymarm = 0 ft
CSRypolt.tum -9
: 6.82 x 10 :
= * 'LB= Xjyminaire = 0 ft 'LG= dpoit.jum = 0-in
D/Cbaseplate.lum 0.00
D/Conn plate.lum 0.00 'LC'= Diametery,ge jymarm = 0-1n 'LH= thaseplate.lum = 0-10
LD'= tyall lumarm = 0+ 'LI'= Wpgse.lum = 0-1n
'LE= Slope =0 .
PChumarm 'LK'= Wehannel lum = 0+
Upright
maX(CF Ipole) =0.44 Checkgefiection = "OK" Checkglope = "OK"
WA= Y, = 21.5-1t we= Di tery; =131 .
UA= Ypole 5 UC= Diametery;, o1 = 13-in WE= tyaipote = 0.375+in
"UB= Y m conn = 20-ft 'uD'= Diametery,ge pole = 16-1n UF= o = 0-deg
"UG'= Yyum.conn = O ft
1/12/2022 MastArmV1.2_Pole 3.xmcd 11



1st Arm to Upright Connection
D/Cht.conn.plate =0.90

CheckHt, "OK"

conn.plate —

D/Cwidth.conn.plate0 =0.98

CheckWidthegnn plate, = "OK"
D/Ct.baseplate.armo 1.00
CFIt.vert.plateO =1 049
CSRbolt.conn0 1T

2nd Arm to Upright Connection

D/Cwidth.conn.plate1 =0.00

CheckWidthegnn plate, = "OK"
D/Ct.baseplate.arm
1 0.00
CFIt.vert.plate1 =1 0.00
CSRbolt.conn1 Dy

Pole Base Plate
CSRyeor = 0.47

CheCkCSRanchorbolt ="OK"

1/12/2022

'HT'= hconn.plate =22-in

#B()ltsconno =6
'FJ'= bconn.plateo =23-in

'FK'= tbaseplate.armo =2-in

'FL'= tvertical.plate0 =0.5in

3

FN'= Woyerti =—-in
Vemcal.plateo g

'HT'= hconn.plate =22-in

#Boltscorlrll =0
'SJ'= bconn.plate1 =0-in
'SK'= 1:baseplate.arrnl =0-in
‘SL'= 1:vertical.platel =0-in

'SN'= errtical.plate1 =0-in

%Bolts=  #AnchorBolts = 6

Diameterholtcircle.pole =22-in

MastArmV1.2_Pole 3.xmcd

'FO'= Offsetconrlo = 14.0-in
'FP'= dbolt.connO =1-in
'FR'= 1:conn.plateo =2-in

'FS'= SpaCingbolts.connO =9%in

3.
'FT'= W, =—-In
conn.plateO 3

'SO= Offsetcorlrll = 0.0-in
'Sp'= d’bolt.(:onn1 =0-in

'SR'= 1:conn.platel =0-in

'SS'= Spacingbolts,conIll =0-in

‘ST'= Wconn.platel =0-in

BA= Diameteryageplate pole = 28+
'BB'= thaseplate.pole = 1.75-in

'BC'= danchorbolt =1.50-in

BF*= Lembedment.anchor = 36-10

Lanchor.bolt = 46* in
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Foundation

D/Coorsion.max = 0-92

CheckD/Cghear.and torsion = "OK"
CheckReinfClearSpacing = "OK"
CheckLongReinf,; (o, = "OK"
CheckMaxSpacingTransvReinf = "OK"
OverlapDesign = "Based on Overlap of Failure Cones"
OverlapTest = "Overlap of Failure Cones"
BreakoutTest = "OK"

Clearance g o nut = —0-1n

Fatigue
CheCkgalloping.arml ="OK" CheCkgalloping.armZ ="NA"

Checkyyg arm1 = "OK" Checkpyg army = "NA"

"OK" "OK"
CheCkg.conn.bolt: "OK" 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"

[}] WRITEPRN to Line 1-2-3 for Mast Arm Data Table

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,,; = 2-deg Camber,,, = 2-deg
Deflection,,,; := Slopey-Liotal.arm1 + max(Aarml) = 10-in

CamberArml a4 == sin(Camberarml)-Ltota]'arml =19.3-in

dlong.bar

Offset = 0.5 ft

=141-in

Diabar.circle =27.3-in

'DA'=

'DB'=

'RA'=

'RB'=

RC'=

'RD'=

'RE'=

'RF'=

CheCkgalloping.pole ="OK"

Checkyyg pole = "OK"

Checkg'anchor ="OK"

CheCknwg.anchor ="OK"

I<I. arml
KI. arm2

KI.pole

3.395
100.000
6.895

Deflection,,,, == [Slopez-Ltotal,armz-(sin((x))] + Slopey: Liotal armz2: cos(ar) + max(Aarmz) =0-in

CamberArm2,,,rq == sin(Camberarmz)-Ltota]'armz =0-in

1/12/2022 MastArmV1.2_Pole 3.xmcd

Lgpan = 14-ft

Diameterg,q = 3.5-ft

diong b
round | —=—= | = 11
0.125n

#LongBars,,, = 10
#Spacesvbarl =1
sVl =18in
#Spacesvbar2 =1

sV2 =18in

"Arm 1 Base Weld"
"Arm 2 Base Weld"
"Upright Base Weld"
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Check Clearance Between Connection Plates  (for Two Arm Structures only)

a=0-deg o= if[(ae> 180-deg), (360-deg — o), ]
Offsetconrlo = 14-in bconn.plateo =23-in heonn plate = 22+in o =0-deg
OffsetcOrlrll =0-in bconn.platel =0-in
i b
sm(Camberarml ) . conn.plate ) .
x1 = Offsetconrlo - tconn.plateo - hconn.plate'f =11.6-in yl = T =11.5-in
sin(Camberarmz) bconn.platel . ‘
x2 = OffsetcoIlIll - tconn.platel - hconn.plate'f -cos(a) + Tsm(oc) =-0.4-in
sin(Camberarmz) ) bconn-pl&lte1 _
y2:= Offsetconn1 - tconn.plate1 - hconn.plate'f -sin(a) — T'COS(OL) =0-in

Clearancepjaic o plate = if[(xl >x2)-(y2 > yl),\/(xl - x2)2 + (yl - y2)2,0~in] =0-in

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

[¥] Coordinates for Drawings

Plan View - Connection Plate Clearance for Two Arm Connections

Section at Connection Showing Plate Clearance Clearancepjae o plate = 0-in
25T
Diameterqnn pole = 13.2+1n
201
'FR'= tconn.plate0 =2-in
151 [ — 1
FJ'= bconn.plate0 =23-in
10 'FL= 1:vertical.plateo =0.5-in

'FO'= OffsetconnO = 14.0-in

: , | Gap, = 7.34-in

'SR'= tconn.plate1 =0-in

—10r 'SJ'= bconn.platel =0-in

Connection Plate 1 e .
SL'= 1:vertical.platel =0-in

=
T

Connection Plate 2

Upright Section 'SO= Offsetconnl = 0.0-in
-20-

Gap1 =0-in

1/12/2022 MastArmV1.2_Pole 3.xmcd 14



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

Dimensions in Inches

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

Shaft
m Reinforcement
Base Plate OD
Upright OD

Anchor Bolts

Dimensions in Inches

Clearancey,; 1o nut = 0.6-in
'uD'= Diametery,ge pole = 16-in
BA= Diameteryageplate pole = 28+

DB= Diametery,n = 42-in

Diameterboltcircle.pole =22-in
Diabar.circle =27.3-in
#AnchorBolts = 6

#LongBars,, = 10

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).

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

ELEVATION - Shaft, Rebar, Plate, & Bolts
27
Shaft
Base Plate
18 Reinf. Bar
Anchor Bolt
Pole
» 9
=
Q
=
.8
5
=
=)
-9
- 18
- 27
-27 - 18 -9 0 9 18 27
Dimensions in Inches

1/12/2022

MastArmV1.2_Pole 3.xmcd

Clearancey,; 1o nut = 0.6-in

'uD'= Diametery,g¢ pole = 16-in
BA= Diameteryageplate pole = 28+
'BB= tbaseplate.pole =1.75:in

DB= Diametery,n = 42-in
Diameterboltcircle.pole =22-in

Diabar.circle =27.3-in
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Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

ELEVATION: Drilled Shaft with Reinforcement 4
J 18 ) )
Sy = -in Stirrup spacing
18
18
6
1 .
#Spaces,p,, = . number of stirrup spaces
5
4 6
=1
Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf

=15

1/12/2022

MastArmV1.2_Pole 3.xmcd
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FDOT Mast Arm Traffic Signal Support Analysis Program V1.2

State Structures Design Office

© 2020 Florida Department of Trans portation

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

References:

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

AISC Steel Construction Manual

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

Reference

Table of Contents

L General Information

Il. Arm 1 Analysis

M. Arm 2 Analysis

IV. Luminaire Arm Analysis

V. Upright Analysis

VI. Arm to Upright Connection Analysis

ViIl. Upright Base Plate and Anchor Bolt Analysis

Vill. Foundation Analysis and Anchor Lengths
IX. Fatigue Analysis
X. Mast Arm Design and Analysis Summary

Data Folder and Files

Data Files Folder

Change Folder ‘

C:\PWWORKING\east01\d2113434\MastArmV/1.2\Data\

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

Pole 3.dat

7/23/2021

Pole 3_Existing.dat

Refresh List

Open File

MastArmV1.2_Pole 3.xmcd




l. General Information and Sign & Signal Data

Enter Project Information |

|43rd St. at Cortez

Date

Date

Project Name

Project No. |1 0226260

Designed by |CMH

Checked by XXX

Signal Name |PO|e 3

+15.6/79.48'RT

Station/Offset |300 56/7948

Enter Wind Speed |

Design Wind Speed 148

mph

| Enter Arm Lengths, Signal and Sign Data |

Reset Arm 1 Data

Arm 1
Arm I Length 146
Arml Distance to Number
\Signal Number Signal of
(i) Heads
1 .7 I
2 .27 B
3 .37 .4
4 |
> | |
& | |
[ |
& | |
° | |
10 | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number ) (sp)
1 9 .20
2 | 45 | 75
3 B C1
4 |
> | |

7/23/2021

Note: The
VVDS is
assumed to be a
1 fix 1fisign
for analysis
purposes.

|06/30/2021

DXXIXKDXOKK

Extreme Event Wind Speed

SDG Wind Speeds
by County

Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms
SaRpRens) |0 Reset Arm 2 Data
I’ Distance to Number ‘
\Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
5 |
6 | |
T |
5 | |
°o | |
0 |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number ) sy
L |
2 |
5 |
4 |
> | |

MastArmV1.2_Pole 3.xmcd



[#] Save Data for Signs and Signals

Il. Arm1 Analys is InputDataFile = "Pole 3 Existing.dat"  Vygeme= 148 mph

"Wall Thickness" "dia-lin" "dia-2in" "dia-3in" "dia-4in" "dia-5in" "d-6in"

that toalar = 0.179-in 9.9t 17.0-ft  24.2-ft 313t 385ft 45.6ft

Valuesfor DiStsplice.from.base.arrn

give a base diameter in even inches )
twallarm = 0.25-in  10.9-ft  18.0-ft  25.2-ft  32.3-ft  39.4-ft 46.6-ft

Recommended

Help - Base Diameters Help - Arm Tip Diameten Help - Tube Wall Thickness Help - Arm Lengths Distance to Splice
visiance 10 oplice

Iil Reference:C:\PWWORKING\east01\d2113434\MastArmV1.2\LRFD Equation Module.xmcd(R) |

Enter Arm 1 Arm Length Base Diameter Wall Thickness 1 | |Wall Thickness 2 | |Distance to Splice
Data " (in) (in) (in) )
Liotalarm1 = 46 ft | 13 | 0.25 | 0.375 | 97
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piece arms to flat '‘FG' piece arms FD' arms only FTH' only ("Larm'-FA")

[#] Arm 1 Analysis including Existing Mast Arm Analysis (Additional Variables Required)

Arm 1 Combined Force Interaction Ratio and Deflection BackPlate = "Rigid, 6 inches wide"

max(CFIarml) =0.55 max(Aarml) =5.8-in 2-deg-Liytalarm1 = 19-3-in

Summary - Arm 1 Geometry and Loading

Arm 1: Sign and Signal Locations
10r
"Dist(ft)" 17 27 37)

#Signals =3 Lightsl =
S Sarm s ("# Heads)' 3 3 4

T 4 3! 20 10
— 5
. "Dist(ft)" 9 45 32
#Panels,;;,; =3 Signsl =
"Area (sf)" 20 7.5 1
- 10~
=0. 'FB'= . 7.08 \ ) ) "Compact"
maX(CFIarml) 0.55 e Dlameterﬁp_arml = -in Classification,,, = p
11.36 "Compact”
max(Aarml) =5.8in
'FC'= . 12.17) .
Ltotal.arml =461t 'FG'= Dlameterhase.arml = 13.00 In Lsplice.provided.arml =2-ft
'FA'= 36.3
FE= Lfabricated.arml = (11 7]& :gg:i ontlamy = 0.250 i
° = ‘wall.arm 0.375

7/23/2021 MastArmV1.2_Pole 3.xmcd



lll. Arm 2 Analysis InputDataFile = "Pole 3_Existing.dat"  Vggyreme = 148 mph
"Wall Thickness" Adia =1-in Adia =2-in Adia =3-in Adia =4-in Adia =5-in Adia = 6-in

DiStsplice.from.base.armvalues .
that give a base diameter twallarm = 0-179-1n 9.9-ft 17.0-1t 24.2-ft 31.3-ft 38.5-ft 45.6-ft
in even inches twallam = 0.25-in  10.9-ft 18.0-ft 25.2-ft 32.3ft 39.4-ft 46.6-ft
Recommended
Help - Base Diameters Help - Arm Tip Diameten Help - Tube Wall Thickness Help - Arm Lengths Distance to Splice
Arm Length Base Diameter | |Wall Thickness 1 | [Wall Thickness 2 | |Distance to Splice
Enter Arm 2 : \
Data 7 (in) (in) (in) 7
Liotat.arm2 = 0 ft | | | |
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piecearms  to flat 'SG' piece arms 'SD' arms only 'SH' only ("Larm'-'SA")

[¢] Arm 2 Analysis including Existing Mast Arm Analysis

Arm 2 Combined Force Interaction Ratio and Deflection

max(CFIarmz) =0.00 BackPlate = "Rigid, 6 inches wide"
Summary - Arm 2 Geometry and Loading maX(Aarmz) =0.0:in 2-deg-Ligtal.armo = 0-in
Arm 2: Sign and Signal Locations
10
) ) "Dist(ft)* 0 0 0 0 0 0 0 O O O
#Signals,,» =0 Lights2 =
"#Heads)' 0 0 0 0 0 0 0 0 0O
) "Dist(ft)" 0 0 0 0 0
#Panels,;;n =0 Signs2 =
16 "Area(sf)" 0 0 0 0 O
- (Ltotal.arm2+5'ﬂ) 0
=0. 'SB'= ) 0.00 ) . ) ) "Compact"
maX(CF Iarm2) 0.00 '511?'= Diameterp, 4rm2 = (0 OOJ.m Classification, ., = ( "N/pA"
max(Aarmz) =0.0-in
SC= ) 0.00)
Liotalarma = 0 ft 'SG'= Diameteryase arm2 = 0.00 ‘n Lsplice.provided.armz =0-ft

ISA'= 0.0 SD'= 0.000 ) .
'SE'= Ltabricated arm2 = 0.0 At sH= twallarm2 = 0.000 ‘n

7/23/2021 MastArmV1.2_Pole 3.xmcd 4



IV. Luminaire Arm Analysis InputDataFile =

Enter Luminaire Data

Set Lum. Ht. =0
for no Luminaire

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

"Pole 3_Existing.dat"

Vextreme = 1 48 mph

Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (ft) Length (fi) Dia (in) Thickness (in) Radius (ft) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches

[}] Analyze Luminaire

Summary - Luminaire Arm Geometry

CF Ibase.lumarm

0.00

CSRbolt.lum 0.00
D/Cbaseplate.lum 0.00
0.00

D/C conn.plate.lum

V. Upright Analysis InputDataFile =

"LA= Yiyminaire = O ft
"LB= Xjyminaire = Ot
'LC= Diametery,se jumarm = 0-1n

'LD'= tyall lumarm

"Pole 3_Existing.dat"

LE=
'LF'= Tlymarm

'LG=

= 0-in

Slopelumarm =0

=0ft
dbolt.lum =0-in

'LH'= tbasepla’[e.lum =0-in

Vextreme = 148 mph

'LI'= Whase.lum

=0in

'LK'= Wehannellum = 0-100

Help - Upright Base Diameter and Wall ThicknessI

Help - Gap Distance

flat to flat

. Total Height Height to Arm | |Base Diameter Wall Thickness Gap
E"teBUfr'ght ) — (in) (i) (in)
ata
| 215 20 | 16 | 0375 | 734
VA "UB' D' measured UE'

[

arm 1 gap
arm 2 gap

[#]  Analyze Upright

Upright Combined Force Interaction Ratio and D eflections

max(CFl ) = 0.50
Checkgjope = "OK"

Chedeeﬂection ="OK"

'WA'= Ypole =21.51t
"UB= Yarm conn = 20 ft

'uc= Diameteryy o1 = 13-in

7/23/2021

max(AX_dl) =1-in
max(AZvdl) =0-in
Slope, = 0-deg

Slope, = 0.53-deg

'UD'= Diameteryge pole = 16-in

'UE'= twall.pole =0.375in

MastArmV1.2_Pole 3.xmcd

max

Classification, = "Compact”

Diameter;q, pole = 13.2+1n

Diametery g arm1
o

Diameterbase_mmzO

UF'= o = 0-deg

"UG'= Yium.conn = 0ft

=12.2:in



VI. Arm to Upright Connection Analysis InputDataFile =

Enter Connection
Data

for double arms, both connection
plate heights must be equal

"Pole 3_Existing.dat"

Help - Arm Connection Dimensions

Connection Plate Connection Plate Vertical Plate Bolt Diameter Arm Base Plate
Height(in) Width (in) Thickness (in) (in) Thickness (in)
= 2 | 05 L |2
VH’I‘Y | | | |
VFJI’ ISJY 'FLY, ISLY 'FP', VSP' YFK', ISKI

[#] Analyze Connection

Connection Summary

'HT'= hconn.plate =22in

D/Cwidth.conn.plate0 =0.98
CheCkWidthCOHH.plateO = "OK"

D/Ct.baseplate.arm

0 1.00
CFIt.Vert.plateO =1 0.61
CSRbolt.conn0 U2

D/Cwidth.conn.plate1 =0.00
CheCkWidthWnn,platel = "OK"

D/Ct.baseplate.arm

1 0.00

CFIt.V@rt.plate1 =1 0.00

CSRbolt.conn1 VALY
7/23/2021

D/Cht.conn.plate =0.90

#BoltsCOnnO =6
'FJ'= bconn.plate0 =23in
'FK'= tbaseplate,amb =2.00in
'FL= tvertical.plate0 =0.5in

FN'= Wyeri =—-in
Vertlcal.plate0 3

#Boltseonnl =0

‘SJ= bconn.plate1 =0in

'SK'= tbaseplate.arml =0.00in

‘SL'= tvertical.platel =0in

'SN'= errtical.plate1 =0in

CheCkHtconn.plate ="OK"

FO=

'FP=

'FR'=

FS'=

FT=

'SO=

'SP'=

'SR=

'SS'=

ST'=

MastArmV1.2_Pole 3.xmcd

Offsetconno =14.0in

dbolt.conn0 = l-in

tconn.plate0 =2.00in

Spacingpts conn 0 =9%in

W, =—-in
conn.plate0 3

Offsetconnl =0.0-in
dbolt.conn1 = 0-in
tconn.plate1 =0.00in

Sp aCingbolts.connl = 0.00in

Wconn.plate1 =0-in




VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile = "Pole 3_Existing.dat"

[}] Analyze Base Plate & Anchors

Base Plate and Anchor Summary

CSR,nchor = 0.60

CheckCSR ycorbolt = "OK"

VIIl. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Tipe

Soil Density, y, ., (45-50 pcftyp.)
Friction Angle, ¢ (Sands)
SPT Number (N, 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Groundto 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

[¥] Analyze Foundation

7/23/2021

"W 1—

Diameterboltcircle.pole =22-in

#AnchorBolts = 6

Anchor Bolt Number of Anchor
Enter ?ihorage Diameter (in Bolis Help - Number of Anchor Bolts
ata
1.5 6 Diameterpyge pole = 16-in
'#Bolts'

'BA'= Diameterpygeplate pole = 2810

Clay

30 deg

InputDataFile = "Pole 3 Existing.dat"

'BB'= tbaseplate.pole =1.75in

'BC'= danchorbolt = 1.50in

£5 Tie Hars .
6 hpaces @ &

BE

Doubfe Nul (Typ) —1

#5 Tie Bars p
AC Spaces @ RD

w5 The Bars

Shaft Length

RE' Spaces @ RF A

fif Neeged) -

#5 Tie Bars

Remaining
Spaces & -
i1 Max. =

| B

l_-""

et

i

\
q!

X

e

N\ ng

ELEVATION

—— Egually

RA Bars
Sodcod
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Shaft Length Stirrup spacing Number of stirrup spaces
4 6
18 | 1
Lgpag = 141t Sy = -in #Spaces,par =
18 1
18 5

Foundation Summary

CheckReinfClearSpacing = "OK"
CheckLongReinfy,, ¢, = "OK"
CheckMaxSpacingTransvReinf = "OK"
OverlapDesign = "Based on Overlap of Failure Cones"
OverlapTest = "Overlap of Failure Cones"

BreakoutTest = "OK"

Stirrups S = 4-in @ #SpacesvbarO =6 : D/Ctorsiono =03

Stirrups kC'(Svl =18in) @ ®Ro' ( #SpacesVbarl =1): D/ersion1 =12

Stirrups RE' ( sz = 181n) @'RF'( #Spacesvbarz =1 ): D/Ctorsi0n2 =1.2

Stirrups Svy = 18in @ #Spacesvbar3 =5

Offset = 0.5 ft DA= Lyp= 14ft

0.125n

dlongbar =141-in 'DB= Diameterg,,5 = 3.5-ft 'RB= #LongBarspmV =10

Didggr cirete = 27,30 Lembedment.anchor = 3610
ar.circle — .

Lanchor.bolt = 46- in

7/23/2021 MastArmV1.2_Pole 3.xmcd

diong b
'RA= round (Mj =11

Drilled Shaft with Reinforcement

—_—

(I Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf
I

=15

#Space:svbaer =6

SVO =4-in
'RC'= #Spacesvbarl =1
'RD'= svl =18in
'RE'= #Spacesvbarz =1
'RF'= sv2 =18in

#Space:svb&1r3 =5

Sy, = 18-in



IX. Fatigue Analysis InputDataFile = "Pole 3_Existing.dat"

FatigueCategoryy,jioping = 2 FatigueCategorypaural wind := 2 SM V3 11.6

[*] Analyze Structure for Fatigue

Fatigue Summary
. g .

rm and Pole Welds K1 values within 2% of LTS thresholds of 3.0 and 4.0 may use next higher CAFT values
CheCkgalloping.arml ="OK" fgalloping.arr‘nl = 4.8-ksi CAFTfullpengroove.weld.arml = 7-ksi
CheCkgalloping.armZ ="NA" fgalloping.arm2 = 0.0-ksi CAFTﬁlllpengroove.weld.armZ ="NA"-ksi
CheCkgalloping.pole = "No Good" fgalloping.pole =3.2:ksi CAFTfullpengroove.weld.pole = 2.6-ksi
CheCknt.arml ="OK" fnwg.arml = 2.7-ksi CAFTfullpengroove.weld.arml = 7-ksi
CheCknt.arm2 ="NA" fnwg.armZ = 0.0-ksi CAFTﬁlllpengroove.weld.armZ ="NA"-ksi
CheCknt.pole ="OK" fnwg.pole = 2.3-ksi CAFTfullpengroove.weld.pole = 2.6-ksi

"K1 is outside of 2% of K1 thresholds" Kiami 3.395 "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiam2 | =] 100.000 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K pole 6.895 "Upright Base Weld"
A325 Connection Bolts

7.4
"OK" fi g bolt = ksi
CheCkg.conn.bolt = ("OK" j tg-bolt (00) )
CAFTconn.bolt = 16-ksi
4.2
"OK" f = ksi

CheCknt.conn.bolt = ("OK" j tnwg bolt (OO)
Anchor Bolts
CheCkg.anchor ="OK" ft.g.anchor =4.1-ksi CAFTanchor.bolts = 7-ksi
CheCknt.anchor ="OK" ft.nwg.anchor = 3-ksi

I EEEEEEE B
Save Data File (optional)

IV Use current input file

File Name  |Pole 3_Existing.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 Shafi 16 fi deep, 5 foot diameter

7/23/2021 MastArmV1.2_Pole 3.xmcd 9



X. Mast Arm Design and Analysis Summary InputDataFile = "Pole 3_Existing.dat"

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

Subject = "43rd St. at Cortez"

ProjectNo = "10226260"

ExistingMastArm = "Yes"

DesignedBy = "CMH" PoleLocation = "300+15.6 / 79.48' RT"
CheckedBy = "XXX" Date = "06/30/2021"

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

1st Mast Arm

Vextreme = 148 mph

ExistingMastArm = "Yes" BackPlate = "Rigid, 6 inches wide"

Arm 1: Locations of Signs and Signals

sSiomal . Dist) Y 1 (1727 37

1gnals = 1gnais =

S Sam1 " Heads)" ) o el 3 3 4 o
—40 —-20 0
"Dist(ft)" T (9 45 32 _

#Panels =3 Signs =
anml ("Area (sD" ) Shtarml = { 50 75 1

maX(CFIarml) =0.55 Liotal.arm1 = 46 ft Lsplice.provided.arml =21t maX(Aarml) =5.8in

FA'= L 36.3 i FC'= D . 1217

[ nO : = . RC'= 1ameter; = ‘1n

FE fabricated.arm1 117 FG base.arm1 13.00

e 7.08 ) | e 0250 |

TTR'= 1ameters; = -1In FH'= = -1n

FF tip.arm1 11.36 FH wall.arm1 0.375

7/23/2021
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2nd Mast Arm

Arm 2: Locations of Signs and Signals
7
#Sienal 0 "Dist(ft)" Sional T 000O0O0O0O0OO0O0DO0
1gnals = 1gnails, =
S Sam2 " Heads)' ) o ™ "lo 000000000
#Panel 0 "Dist(ft)" Si T 00O0O00O0
anels = 12NS. =
, am3 vArea(sh ) o™ “lo 000 0
- (Ltotal.arm2+5'ﬂ) 0
maX(CFIarm2) =0.00 Liotatarm2 = 0 ft Lsplice.provided.armZ =0-ft maX(Aarm2) =0-in
SA= 0 SC= . 0.00 . 'UF= O = O-deg (Angle Between Armg
sE=  Lfabricated.arm2 = 0 -t sg=  Diametery,ge arma = 0.00 ‘n
'SB'= . 0.00) . 'SD'= 0.000 ) .
'SF'= Dlametertip.armZ = 0.00 n sH=  twallarm2 = 0.000 n

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

CFlpgse fumarm 0.00
CSRpolt lum 6.82x 10

D/Cpaseplate.lum B 0.00

D/C 0.00

conn.plate.lum

Upright

max(CFI,) = 0.50

A= Yol = 2151t

"UB= Yarm.conn = 20 ft

7/23/2021

"LA= Yiyminaire = 0 ft 'LF'=
9
"LB*= Xjyminaire = 0 ft 'LG=
'LC= Diametery,se jumarm = 0-1n 'LH'=
'LD'= tyail lumarm = 0-in L)'=
'LE*= Slopelumarm =0 LK'=
Chedeeﬂection ="0OK" CheCklepe ="OK"
'vc= Diameter; =13-in
tip.pole UE'=
'uD= Diameter; =16in
base.pole UF'=
uG=

MastArmV1.2_Pole 3.xmcd

=0ft

Tumarm

dbolt.lum =0-in

tbaseplate.lum =0-in
Whase.lum = 0-1n
WehanneLlum = 01

twall.pole =0.375in
o = 0-deg

Yium.conn = 0ft
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1st Arm to Upright Connection

D/Cht.conn.plate =0.90

CheckHteonn plate = "OK"
D/Cwidth.conn.plateo =098
CheckWidtheonn prate, = "OK"
D/ Ct.baseplate.armo 1.00
CFIt.vert.plateO = 0.61
CSRuglicom, | 043

2nd Arm to Upright Connection

D/Cwidth.conn.plate1 =0.00

CheckWidthgony pie, = "OK"
D/Ct.baseplate.arm
1 0.00
CFIt.vert.plate1 =1 0.00
CSRbolt.conn1 La0g

Pole Base Plate
CSRanchor =0.60

CheCkCSRanchorbolt ="OK"

7/23/2021

'HT'= hconn.plate =22in

#Boltsconrlo =6
'FJ'= bconn.plateo =23in

'FK'= 1:baseplate.armo =2:in

'FL'= 1:vertical.plateo =0.5in
3

FN'= Woyerti =—-in
Vemcal.plateo 8

'HT'= hconn.plate =22in

#Boltscorlrll =0
'SJ'= bconn.plate1 =0-in
'SK'= t =0-in

baseplate.arm1

‘SL'= tvertical.platel =0in

'SN'= errtical.plate1 =0-in

%Bolts=  #AnchorBolts = 6

Diameterholtcircle.pole =22-in

MastArmV1.2_Pole 3.xmcd

'FO'= Offsetconrlo = 14.0in
'FP'= dbolt.connO = lin
'FR'= 1:conn.plateo =2:in

'FS'= Spa(:ingbolts.conn0 =9-in

3.
'FT'= W, =—-n
conn.plate0 3

'SO= Offsetcorlrll =0.0-in
'Sp'= d’bolt.(:onn1 =0-in

'SR'= tconn.plate1 =0-in

'SS'= Spacingbolts’conIll =0in

‘ST'= Wconn.platel =0-in

BA= Diameteryageplate pole = 28:in
'BB'= thaseplate.pole = 1.75in

'‘BC'= danchorbolt =1.5Gin

BF*= Lembedment.anchor = 3610

Lanchor.bolt = 46* in

12



Foundation

D/Ciorsion.max = 1.21

CheckD/Cgpear and.torsion = | No Good"
CheckReinfClearSpacing = "OK"
CheckLongReinf,; (o, = "OK"
CheckMaxSpacingTransvReinf = "OK"
OverlapDesign = "Based on Overlap of Failure Cones"
OverlapTest = "Overlap of Failure Cones"
BreakoutTest = "OK"

Clearance g o nut = —0-1n

Fatigue
ChGCkgalloping.arml ="OK" CheCkgalloping.armZ ="NA"
CheCknwg.arml ="OK" CheCknwg.arm2 = "NA"
Ch k "OK" Ch k "OK"
ec = ec =
g.conn.bolt "OK" nwg.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"

[}] WRITEPRN to Line 1-2-3 for Mast Arm Data Table

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,,; = 2-deg Camber,,, = 2-deg
Deflection,,,; := Slopey-Liotal.arm1 + max(Aarml) =11-in

CamberArml a4 == sin(Camberarml)-Ltota]'arml =19.3-in

Offset = 0.5ft DA= Lgpan= 141t
djong bar = 1.41+in 'DB= Diameterg,,5 = 3.5-ft
. . dlong.bar
Diapgr cirele = 27.3-In 'RA'= round 0 125m =11

'RB= #LongBars,,, = 10
'RC'= #Spacesvbarl =1
RD'= Sy = 18in

'RE'= #Spacesvbarz =1

RF= 5, = 18in
2

Checkgaioping.pole = "No Good"

Checkyyg pole = "OK"

Checkg'anchor ="OK"

CheCknwg.anchor ="OK"

Kyam1 3.395 "Arm 1 Base Weld"
Kiam2 | =] 100.000 "Arm 2 Base Weld"
Ki pole 6.895 "Upright Base Weld"

Deflection,,,, == [Slopez-Ltotal,armz-(sin((x))] + Slopey: Liotal armz2: cos(ar) + max(Aarmz) =0-in

CamberArm2,,,rq == sin(Camberarmz)-Ltota]'armz =0-in

7/23/2021 MastArmV1.2_Pole 3.xmcd
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Check Clearance Between Connection Plates  (for Two Arm Structures only)

a=0-deg o= if[(ae> 180-deg), (360-deg — o), ]
Offsetconrlo = 14-in bconn.plateo =23-in heonn plate = 22+in o =0-deg
OffsetcOrlrll =0-in bconn.platel =0-in
i b
sm(Camberarml ) . conn.plate ) .
x1 = Offsetconrlo - tconn.plateo - hconn.plate'f =11.6-in yl = T =11.5-in
sin(Camberarmz) bconn.platel . ‘
x2 = OffsetcoIlIll - tconn.platel - hconn.plate'f -cos(a) + Tsm(oc) =-0.4-in
sin(Camberarmz) ) bconn-pl&lte1 _
y2:= Offsetconn1 - tconn.plate1 - hconn.plate'f -sin(a) — T'COS(OL) =0-in

Clearancepjaic o plate = if[(xl >x2)-(y2 > yl),\/(xl - x2)2 + (yl - y2)2,0~in] =0-in

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

[¥] Coordinates for Drawings

Plan View - Connection Plate Clearance for Two Arm Connections

Section at Connection Showing Plate Clearance Clearancepjae o plate = 0-in
25T
Diameterqnn pole = 13.2+1n
201
'FR'= 1:conn.plateo =2-in
151 [ — 1
FJ'= bconn.plate0 =23in
10 'FL= 1:vertical.plateo =0.5in

'FO'= OffsetconnO = 14.0in

: , | Gap, = 7.34-in

'SR'= 1:conn.platel = 0-in

—10r 'SJ'= bconn.platel = 0-in

Connection Plate 1 e .
SL'= 1:vertical.platel = 0in

=
T

Connection Plate 2

Upright Section 'SO= Offsetconnl =0.0-in
-20-

Gap1 =0-in

7/23/2021 MastArmV1.2_Pole 3.xmcd 14



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

Dimensions in Inches

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

m Reinforcement

Shaft

Base Plate OD
Upright OD
Anchor Bolts

Dimensions in Inches

Clearancey,; 1o nut = 0.6-in

"uD'=

'BA=

'DB=

Diameterpgge pote = 16-in
Diameterpaseplate. pole = 28-in

Diameterg,, 5 = 42-in

Diameterboltcircle.pole =22-in

Diabar.circle =27.3-in

#AnchorBolts = 6

#LongBars,, = 10

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).

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

ELEVATION - Shaft, Rebar, Plate, & Bolts
27
Shaft
Base Plate
18 Reinf. Bar
Anchor Bolt
Pole
» 9
=
Q
=
.8
5
=
=)
-9
- 18
- 27
-27 - 18 -9 0 9 18 27
Dimensions in Inches

7/23/2021

MastArmV1.2_Pole 3.xmcd

Clearancey,; 1o nut = 0.6-in

"uD'=

'BA=

'BB=

'DB=

Diameterpyge pole = 16-in
Diameterpaseplate pole = 28-in
=1.75in

tbaseplate.pole

Diameterg,, 5 = 42-in

Diameterboltcircle.pole =22-in

Diabar.circle =27.3-in

15



Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

ELEVATION: Drilled Shaft with Reinforcement 4
J 18 ) )
Sy = -in Stirrup spacing
18
18
6
1 .
#Spaces,p,, = . number of stirrup spaces
5
4 6
=1
Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf

=15

7/23/2021

MastArmV1.2_Pole 3.xmcd
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FDOT Mast Arm Traffic Signal Support Analysis Program V1.2

State Structures Design Office

© 2020 Florida Department of Trans portation

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

References:

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

AISC Steel Construction Manual

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

(1

Reference

Table of Contents

L General Information

Il. Arm 1 Analysis

M. Arm 2 Analysis

IV. Luminaire Arm Analysis

V. Upright Analysis

VI. Arm to Upright Connection Analysis

ViIl. Upright Base Plate and Anchor Bolt Analysis

Vill. Foundation Analysis and Anchor Lengths
IX. Fatigue Analysis
X. Mast Arm Design and Analysis Summary

Data Folder and Files

Data Files Folder

Change Folder ‘

C:\PWWORKING\east01\d2476894\MastArmV1.2\Data\

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

1/11/2022

Pole 4.dat Refresh List

Open File

MastArmV1.2_Pole 4.xmcd




l. General Information and Sign & Signal Data

Enter Project Information |

Date

Date

Project Name |43rd St. at Cortez

Project No. |1 0226260

Designed by |CMH

Checked by XXX

Signal Name |PO|e 4

1+62. 7.18'LT

Station/Offset |30 626/67.18

Enter Wind Speed |

Design Wind Speed 148

mph

| Enter Arm Lengths, Signal and Sign Data

Reset Arm 1 Data

Arm 1
Arm I Length |60
Arml Distance to Number
\Signal Number Signal of
(i) Heads
1 -z .3
2 | 46 .3
3 | 58 . 4
4 |
> | |
& | |
[ |
& | |
° | |
10 | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number ) (sp)
1 .12 20
2 | 55 | 75
3 7 C1
4 |40 | 1
> | |

1/11/2022

Note: The
VVDS and
MVDS is
assumed to be a
1 fix 1fisign
for analysis
purposes.

|06/30/2021

DXXIXKDXOKK

Extreme Event Wind Speed

SDG Wind Speeds
by County

Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms
SaRpRens) |0 Reset Arm 2 Data
I’ Distance to Number ‘
\Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
5 |
6 | |
T |
5 | |
°o | |
0 |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number ) sy
L |
2 |
5 |
4 |
> | |

MastArmV1.2_Pole 4.xmcd



[#] Save Data for Signs and Signals

IIl. Arm1 Analysis inputDataFile = "Pole 4.dat"

"Wall Th

Values for Dist that

give a base diameter in even inches

splice.from.base.arm

Uil gim. = 0.25-in

Gzl & 0.179-in

Vextreme = 148-mph

Help - Base Diameters Help - Arm Tip Diameten

ickness" "dia-lin" "dia-2in" "dia-3in" "dia-4in" "dia-5in" "d-6in"

9.9-ft 17.0-ft 24.2-ft 31.3-ft 38.5-ft  45.6-ft

10.9-ft 18.0-t 25.2-ft 32.3-ft 39.4-ft  46.6-ft
Recommended

Help - Tube Wall Thickness

Help - Arm Lengths

Distance to Splice

Iil Reference:C:\PWWORKING\east01\d2476894\MastArmV1.2\LRFD Equation Module.xmcd(R)

Arm Lengt Base Diameter Wa ickness 1 Wa ickness 2 | |Distance to Splice
Enter Arm 1 h 1l Thickn 1l Thickn Spl
Data 7 (in) (in) (in) 7
Liotalarm1 = 601t | 14 | 0.375 | 0.5 | 24
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piece arms to flat '‘FG' piece arms FD' arms only FTH' only ("Larm'-FA")

[+

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

Arm 1 Combined Force Interaction Ratio and Deflection

max(CFIarml) =0.58

Summary - Arm 1 Geometry and Loading

max(Aarml) =14.5-in

BackPlate = "Ri

gid, 6 inches wide"

2-deg: Liotal.arm1 = 25.1 ‘in

Arm 1: Sign and Signal Locations
1or
e ; e "Dist(ft)" 34 46 58
1gnals = 1ghts] =
it "4 Heads)' 3 3 4
o
— 65 —52 -39 —-26 - 13
=5
) "Dist(ft)" 12 55 52 40
#Panels,;,; = 4 Signsl =
"Area (sf)" 20 75 1 1
- 10~
= 'FB'= 6.37 "Compact"
maX(CFIa“nl) 0.58 ,ﬂl'?,: Diameterp, grm) = -in Classification,,,; = P
10.36 "Compact"
max(Aarml) =14.5-in
'FC'= . 1 1.41 .

Liotalarmi = 60 ft FG= Diameteryse am1 = 14.00 ‘1 Lsplice.provided.arml =2-ft
FA'= 360
e L . = ft 'FD'= 0.375 .
FE fabricated.arm1 (26.0) FH= twallarml = ( .in

1/11/2022

0.500

MastArmV1.2_Pole 4.xmcd




lll. Arm 2 Analysis InputDataFile = "Pole 4.dat"  Viyyeme = 148-mph
"Wall Thickness" Adia =1-in Adia =2-in Adia =3-in Adia =4-in Adia =5-in Adia = 6-in

DiStsplice.from.base.armvalues .
that give a base diameter twallarm = 0-179-1n 9.9-ft 17.0-1t 24.2-ft 31.3-ft 38.5-ft 45.6-ft
in even inches twallam = 0.25-in  10.9-ft 18.0-ft 25.2-ft 32.3ft 39.4-ft 46.6-ft
Recommended
Help - Base Diameters Help - Arm Tip Diameten Help - Tube Wall Thickness Help - Arm Lengths Distance to Splice
Arm Length Base Diameter | |Wall Thickness 1 | [Wall Thickness 2 | |Distance to Splice
Enter Arm 2 : \
Data 7 (in) (in) (in) 7
Liotat.arm2 = 0 ft | | | |
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piecearms  to flat 'SG' piece arms 'SD' arms only 'SH' only ("Larm'-'SA")

[#] Arm 2 Analysis including Existing Mast Arm Analysis

Arm 2 Combined Force Interaction Ratio and Deflection

max(CFIarmz) =0.00 BackPlate = "Rigid, 6 inches wide"
Summary - Arm 2 Geometry and Loading maX(Aarmz) =0.0-in 2-deg-Liotal.arma = 0-in
Arm 2: Sign and Signal Locations
10
i } "Dist(ft)y" 0 0 0 0 0 0 0 0 0 O
#Signals,, =0 Lights2 =
"#Heads)' 0 0 0 0 0 0 0 00O
) "Dist(ft)" 0 0 0 0 0
#Panels,;;,, =0 Signs2 =
10 "Area(sf)" 0 0 0 0 O
- (Ltotal.arm2+5'ft) 0
=0. 'SB= . 0.00) ] ] "Compact"
max(CFIarmz) DY sp=  Diameterg, ymy = (0 Ooj-ln Classification,,, = ( /A"
max(Aarmz) =0.0-in
VSCV: . 0.00 .
Lyotal arma = O ft 'SG'= Diametery,se arm2 = 0.00 ‘n Lsplice.provided.armZ =0-ft

SA'= 0.0 SD'= 0.000)
'SE'= Ltabricated.arm2 = 0.0 ft sH= twallarm2 = 0.000 ‘n

1/11/2022 MastArmV1.2_Pole 4.xmcd



IV. Luminaire Arm Analysis InputDataFile = "Pole 4.dat"

Enter Luminaire Data

Set Lum. Ht. =0
for no Luminaire

Vextreme

= 148-mph

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

Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (ft) Length (fi) Dia (in) Thickness (in) Radius (ft) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches

[}] Analyze Luminaire

Summary - Luminaire Arm Geometry

CF Ibase.lumarm

0.00

CSRbolt.lum 0.00
D/Cbaseplate.lum 0.00
0.00

D/C conn.plate.lum

"LA= Yiyminaire = 0 ft

"LB*= Xjyminaire = 0 ft

'LC= Diametery, e umarm

'LD'= tyail lumarm = 0-in

V. Upright Analysis InputDataFile = "Pole 4.dat"

=0-in

LE=

LF'=

'LG=

Slopelumarm =0
Tiymarm = 0 ft

dbolt.lum =0-in

'LH'= tbasepla’[e.lum =0-in

Vextreme = 148-mph

'LI'= Whase.lum = 0-in

'LK'= Wehannel.lum = 0-101

flat to flat

. Total Height Height to Arm | |Base Diameter Wall Thickness Gap
E"teBUfr'ght ) — (in) (i) (in)
ata
| 215 20 [ 19 | 0375  11.34 (
VA "UB' "UD' measured "UE' ‘

arm 1 gap
arm 2 gap

[»] Analyze Upright

Upright Combined Force Interaction Ratio and D eflections

maX(CFIpole) =0.58
Checkgjope = "OK"

Chedeeﬂection ="OK"

A= Yol = 21.5-ft

"UB= Yarm.conn = 20-ft

'uc= Diametery, o1 = 16-in

1/11/2022

Classificationp, = "Compact”

maX(AX_dl) =1.35-in

maX(szdl) =0-in

Slope, = 0-deg

Slope, = 0.7-deg

'uD'= Diameteryge pole = 19-1n

'UE'= twall.pole =0.375in

max

Diameterbase.arm 1 0

Diametery qe arm2
%

UF'= o = 0-deg

"UG'= Yium.conn = 0 ft

MastArmV1.2_Pole 4.xmcd

Diameterconn pole = 16.2-in

=11.4-in



VI. Arm to Upright Connection Analysis InputDataFile = "Pole 4.dat"

for double arms, both connection
plate heights must be equal

Connection Plate Connection Plate Vertical Plate Bolt Diameter Arm Base Plate
Enter Connection Height(in) Width (in) Thickness (in) (in) Thickness (in)
Data . Nz | 075 . 125 | 275
VH’I‘Y | | | |
VFJI’ ISJV 'FLV, ISLV 'FP', VSP' VFK', ISKI
[l chnalvze.Conpsstien
pg
'HT'= hconn.plate = 30-in D/Cht.conn.plate =0.68 CheCkHtconn.plate ="OK"
D/Cwidth.conn.plate0 =0.88
FO'=

CheckWidtheonn piate, = "OK"

D/ Ct.baseplate.armo

CFIt.Vert.plateO

CSRbolt.connO

0.73
0.39

0.34

D/Cwidth.conn.plate1 =0.00

CheckWidtheony piate, = "OK"

D/Ct.baseplate.arm1

CFIt.V@rt.plate1

CSRbolt.conn1

1/11/2022

0.00
0.00
0.00

#BoltsConnO =6

'FJ'= bconn.plate0 =32-in

'FK'= tbaseplate.armo =2.75in

'FL'= tvertical.plate0 =0.75-in

'FN'= Wyertical.plate, =

3.

—-in
0 8

#Boltsconnl =0

‘SJ= bconn.platel =0-in

'SK'= tbasepla’fe.arm1 =0.00-in

‘SL'= tvertical.platel =0-in

'SN'= errtical.plate1 =0-in

'FP=
'FR'=
FS'=

'FT'= Weonn.plate

'SO=
'SP'=

'SR=

'SS'=

0

24
8

OffsetCOnnO =19.5in
dbolt.connO =1.25in
tconn.plate0 =2.00-in

SpacingboltsvconnO =12.5-in

in

Offsetconnl = 0.0-in
dbolt.conn1 =0-in

tconn.plate1 =0.00-in

Spacingboltsvconnl =0.00-in

'ST= Wconn.plate1 =0-in

MastArmV1.2_Pole 4.xmcd




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

Enter Anchorage Anchor Bolt ‘
Diameter (in)
Data
2
'BCV
[*] Analyze Base Plate & Anchors
Base Plate and Anchor Summary
"#Bolts'=

CSRnchor = 0.24

CheCkCSRanchorbolt ="OK"

VIIl. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Tipe

Soil Density, y,, ., (45-50 pcfvp.)
Friction Angle, ¢ (Sands)
SPT Number (N, 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Groundto 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

[*] Analyze Foundation

1/11/2022

Number of Anchor
Bolts

N

'#Bolts'

#AnchorBolts = 6

Diameterholtcircle.pole =27-in

'BA= Diameteryageplate pole = 35+

Diameterpgge pole = 19-in

'BB'= tbaseplate.pole =1.75-in

'BC'=

danchorbolt =2.00-in

InputDataFile = "Pole 4.dat"

4 A Orilted Shaf
i 9 i = |
| s 4 £
pef ! [ |
30 £5 Tie Bars - o
deg 6 Spaces @ 4~ =
1A i
Doubfe Nob (Tyvp ) —1
#5 Tie Bars
0.5 ft AT Spaces @ RO =
o
L I 5|2
=] P
’f w5 Tre Bars :::.
RE' Spaces @ RF
= £ 'I-I.l'-':l-:l'lu:- '-f-d
#5 Tie Bars 1
’7 Remaining
1 "I(:.i;-'* .:‘ 1 I
12 Max. =
I
l \ el
\ |
’ |
n i \ RE' # “R& Bars
T Fgually Spaced
ELEVATION

MastArmV1.2_Pole 4.xmcd




Shaft Length Stirrup spacing Number of stirrup spaces
4 6
18 | 1
Lgpar = 141t Sy = -in #Spaces,p,, =
18 1
18 5

Foundation Summary

CheckReinfClearSpacing = "OK"

CheckLongReinf,; (o, = "OK"
CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on No Overlap of Failure Cones"
OverlapTest = "No Overlap of Failure Cones"

BreakoutTest = "OK"

Stirrups Sy, = 4-in @ #Spacesvbaro =6 :D/ Ctorsiono =03
Stirrups kC'(Svl =18-in) @®o'( #SpacesVbarl =1): D/ersi()nl =13
=1.2

Stirrups RE ( Sy, = 18-in) @ RF¥' ( #Spacesvbar2 =1): D/Ctorsio112

Stirrups Sy, = 18in @ #Spacesvbar3 =5

Drilled Shaft with Reinforcement

p—

(I Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf
I

=15

Offset = 0.5 ft
=1.41-in

dlong.bar

Diabar.circle =33.3-in

1/11/2022

diong.b
DA= Lyn = 14-ft RA™= round (Mj =11

0.125n

'DB= Diameterg,,5 = 4-ft RB= #LongBars,, = 10

BF*= Lembedment.anchor = 36:in

Lanchorbolt = 48-in

MastArmV1.2_Pole 4.xmcd

#Spacesvbaro =6
SVO =4-in
'RC'= #Spacesvbarl =1
'RD'= Sy, = 18-in
'RE'= #Spacesvbarz =1
'RF'= Sy, = 18-in
#Spacesvba1r3 =5

sV3 =18in



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

Fatiguecategorygalloping =2 FatigueCategorynatral.wind = 2 SM V3 11.6

[}] Analyze Structure for Fatigue

Fatigue Summary

S, .
drm and Pole Welds K1 values within 2% of LTS thresholds of 3.0 and 4.0 may use next higher CAFT values
CheCkgalloping.arml = "No Good" fgalloping.arml = 5.0-ksi CAFTfullpengroove.Weld.arm1 =4.5-ksi

Note: Category 1 Evaluation, Consider O.K.

CheCkgalloping.armZ ="NA" fgalloping.arm2 = 0.0-ksi CAFTfullpengroove.Weld.arm2 = "NA" ksi
CheCkgalloping.pole = "No Good" fgalloping.pole = 3.5-ksi CAFTfullpengroove.Weld.pole = 2.6-ksi

Note: Category 1 Evaluation, Consider O.K.

CheCknwg.arml ="OK" fnwg.arml =2.9-ksi CAFTfullpengroove.Weld.arm1 =4.5-ksi
CheCknwg.arm2 ="NA" fnwg.armZ = 0.0-ksi CAFTfullpengroove.Weld.arm2 = "NA" ksi
CheCknwg.pole ="OK" fnwg.pole = 1.9-ksi CAFTfullpengroove.Weld.pole = 2.6-ksi

"K1 is outside of 2% of K1 thresholds" Ky am1 4.342 "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiamz | =| 100.000 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K pole 9.057 "Upright Base Weld"
A325 Connection Bolts

6.2
"OK" fi g bolt = ksi
CheCkg.conn.bolt = ("OK" j t.g.bolt (0.0)
CAFTconn,bolt = 16-ksi
3.6
"OK" f = ksi

CllleCknwg.conn.bolt = ("OK" j tawg.bolt (0.0)
Anchor Bolts
CheCkg.anchor ="OK" ft.g.anchor =2.9-ksi CAF T nchorbolts = 7-ksi
CllleCknwg.anchor ="OK" ft.nwg.anchor = 1.6-ksi

Save Data File (optional)

[ 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

1/11/2022 MastArmV1.2_Pole 4.xmcd 9



DS/16/5 - Drilled Shafi 16 fi deep, 5 foot diameter

X. Mast Arm Design and Analysis Summary inputDataFile = "Pole 4.dat"

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

Subject = "43rd St. at Cortez"

DesignedBy = "CMH" PoleLocation = "301+62.6 /67.18' LT"
ProjectNo = "10226260" CheckedBy = "XXX" Date = "06/30/2021"

ExistingMastArm = "Yes"

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

1st Mast Arm Vextreme = 148-mph  ExistingMastArm = "Yes"  BackPlate = "Rigid, 6 inches wide"

Arm 1: Locations of Signs and Signals

] 3 "Dist(ft)" e T (34 46 58
1gnals = 1gnails, =
g arml "4 Heads)" g arm 1 3 3 4

- , "Dist(R)” ) T (12 55 52 40 _
anels = 1€1nS =
am vArea (s ) o™ Tlog 75 11

maX(CFIarml) =0.58 Liotatarm1 = 60 ft Lsplice. provided.arm1 = 2-ft maX(Aarml) = 14.5-in
FA'= L 36 " 'FC'= Di 11411

FR= : = -1t Q= 1ameter; = -1n

FE fabricated.arm1 26 FG base.arm1 14.00

- 637 — 0375

RR= 1ameter;; = -1n FH= ¢ = -1n

FF tip.arm1 1036 FH wall.arm1 0.500

1/11/2022 MastArmV1.2_Pole 4.xmcd 10



2nd Mast Arm

Arm 2: Locations of Signs and Signals
7
I 0 "Dist(ft)" o T 000O0O0O0OO0OO0O0DO
ignals = ignals =
arm2 "4 Heads)" ™2 710000000000
e 0 "Dist(ft)" . T 00O0O0O
anels = igns =
, arm2 "Area (sf)" m2 =0 000 0
- (Ltotal.arm2+5 ft) 0

maX(CFIarmZ) =0.00 Liotalarm2 = 0 ft Lsplice.provided.armz =0-ft maX(AarmZ) =0-in

SA= 0 SCe 0.00 UF'= O = 0~deg (Angle Between Arms
wp=  Leabri = -ft e Diameter = -in

SE! fabricated.arm2 (O j SG' base.arm?2 (000]

- 0.00 D= 0.000Y)

QF'= 1ametery; = -1n = t = -1n

SF tip.arm2 0.00 SH' wall.arm2 0.000

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

CFlpase tumarm 0.00 LA= Y |yminaire = 0 ft 'LF'= Tiymarm = 0 ft
CSRyolt.1um -9
: 6.82 x 10 S [ =0-i
= LB'= X|yminaire = 0 ft LG'= dpolt jum = 0-n
D/ Cbaseplate.lum 0.00
D/ Cconn.plate.lum 0.00 'LC= Diameteryase jumarm = 0-1n 'LH'= thaseplate.lum = 0-in

Upright
maX(CFIpole) =0.58
VA= Ypole = 21.5-1t
'UB= Y, conn = 20-ft

1/11/2022

'LD'= twall. lumarm = 0-in

'LE'= Slopelumarm =0

Checkgefiection = "OK" Check "OK"

slope =

'uc= Diameteryj, pole = 16-in

'uD'= Diametery,g¢ pole = 19-1n

MastArmV1.2_Pole 4.xmcd

LI

Whase.lum = 0° in

'LK'= Wehannel lum = 0-10

'UE= twall.pole =0.375-in

"UF= o = 0-deg
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1st Arm to Upright Connection
D/Cht.conn.plate =0.68

CheCkHtconn.plate ="OK"

D/Cwidth.conn.plate0 =0.88

CheckWidthconnvplateO ="OK"

D/Ct.baseplate.armo 073
CFIt.Vert.plateO =1 0.39
CSRbolt.conn0 U3

2nd Arm to Upright Connection

D/Cwidth.conn.plate1 =0.00

CheckWidthcomlvplatel ="OK"

D/Ct.baseplate.arm1 0.00
CFIt.V&rt.plate1 =1 0.00
CSRbolt.conn1 0.00

Pole Base Plate

CSR,nchor = 0.24

CheCkCSRanchorbolt ="OK"

1/11/2022

'HT'= hconn.plate =30-in

#BoltsCOnnO =6

'FJ'= bconn.plate0 =32-in

'FK'= tbasepla’[e.arm0 =2.75in

'FL'= tvertical.plate0 =0.75-in
3.

'FN'= W. . = —-1n
Vertlcal.plate0 3

'HT'= hconn.plate =30-in

#Boltseonnl =0

‘SJ= bconn.plate1 =0-in

'SK'= tbasepla’[e.arm1 =0-in

‘SL'= tvertical.plate1 =0-in

'SN'= errtical.plate1 =0-in

%Bolts=  #AnchorBolts = 6

Diameterboltcircle.pole =27-in

MastArmV1.2_Pole 4.xmcd

"UG'= Yium.conn = 0 ft

'FO'= OffsetCOnnO =19.5-in

'FP'= dbolt.conno =1.25in

'FR'= tconn.plate0 =2-in

'FS'= SpacingboltsvconnO =12.5-in

FT= —-in
0 8

Weonn.plate

'SO= Offsetconnl = 0.0-in

‘SP'= dbolt.conn1 =0-in

'SR'= tconn.plate1 =0-in

'SS'= Sp"‘wingbolts.conn1 =0-in

'ST= Wconn.plate1 =0-in

'BA'= Diameterpygeplate pole = 35-1

'BB'= tbaseplate.pole =1.75-in

'BC'= danchorbolt =2.00-in

'BF*= Lembedment.anchor = 36-101

Lanchorbolt = 48 in
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Foundation
D/Ctorsion.max =1.26

CheCkD/Cshear.and.torsion = "No Good"

Note: Category I Evaluation, Consider O.K.
CheckReinfClearSpacing = "OK"

CheckLongReinfy,, (. = "OK"
CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on No Overlap of Failure Cones"
OverlapTest = "No Overlap of Failure Cones"
BreakoutTest = "OK"

Clearance g (o gyt = 0-1n

Fatigue

Checkgglioping.armi = "No Good" ChecKkgaiioping.arm2 = "NA"

Note: Category I Evaluation, Consider O.K.

Checkpygarmt = "OK” Checkpygama = "NA"
"OK" "OK"
CheCkg.conn.bolt = "OK" CheCknt.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"

[¥] WRITEPRN to Line 1-2-3 for Mast Arm Data Table

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,; = 2-deg Camber,,, = 2-deg

Deflection,,,; := Slope,-Ligtalarm1 + max(Aarml) =23.3-in

Offset = 0.5ft DA'= Ly = 14-ft
dlong.bar =1.41-in 'DB= Diameterg,,q = 4-ft

. . dlong.bar
Diapgy circle = 33.3-1n 'RA'= round m =11

RB= #LongBars,,, = 10
'RC'= #Spacesvbarl =1
'RD'= sVl =18-in

'RE'= #Spacesvbar2 =1

'RF'= Sy, = 18-in

Check

galloping,pole = "NO GOOd"

Note: Category I Evaluation, Consider O.K.

Checkyyg pole = "OK"

Check

g.anchor =

HOKN

CheCknt.anchor ="OK"

Kiarm1 4.342 "Arm 1 Base Weld"
Kiam2 | =] 100.000 "Arm 2 Base Weld"
Ki pole 9.057 "Upright Base Weld"

1/11/2022 MastArmV1.2_Pole 4.xmcd
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CamberArml = sin(Camberarml)-Ltotal_arml =25.1'in
Deflectiong,, := [SlopeZ-Ltoml_armz-(sin((x))] + Slopey-Liotal.arm2-€0s(Q) + max(Aarmz) =0-in

CamberArm2, 4 == sin(Camberarmz)-Ltotal_armz =0-in

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

o =0-deg o= if [(oe > 180-deg), (360-deg — o), ]

Offsetconno =19.5-in bconn.plateo =32.in heonn.plate = 30-1n o =0-deg

Offsetconn1 =0-in bconn.plate1 =0-in

sin(Camberarml ) . b conn.plate '

Xl = Offsetconn0 - tconn.plate0 - hconn.plate'f =16.9-in yl = T =16-in
sin(Camberarmz) beonn.plate - .

X2 = Offsetconn1 - tconn.platel - hconn.plate'f 'COS(OL) + T'Sln(a) =-0.5-in
Sin(camberarmZ) ) bconn.plate .

y2 = Offsetconn1 - tconn.platel - hconn.plate'f -sin(o) — T'COS(OL) =0-in

Clearance iye to plae == if[(xl o x2) (32 > y1) o (x] = x2)2 + (31 — y2)° ,O-in] — 0-in

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

[}] Coordinates for Drawings

Plan View - Connection Plate Clearance for Two Arm Connections

1/11/2022 MastArmV1.2_Pole 4.xmcd
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Section at Connection Showing Plate Clearance
25T

207

151

-20 -15 -10Q -5 0 5 10 15 20 25
— 5'
— 107
Connection Plate 1
Connection Plate 2 B[ -
jmmmm Upright Section

-20-

Clearanceplate.to'plate =0-in
Diameter;q, pole = 16.2+in
'FR'= tconn.plate0 =2:in

'FJ'= bconn.plate0 =32:in
'FL= tvertical.plate0 =0.75-in
'FO'= OffsetconnO =19.5-in

Gapo =11.34-in

'SR'= tconn.plate1 =0-in

‘SJ= bconn.plate1 =0-in

‘SL'= tvertical.plate1 =0-in
'SO= Offsetconnl = 0.0-in

Gap1 =0-in

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

Dimensions in Inches

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

Shaft

m Reinforcement

Base Plate OD
Upright OD

. . Anchor Bolts

Dimensions in Inches

Clearancey,; (o nut = 0.6-in
'UD'= Diameteryge pole = 19-1n
'BA'= Diameterpygeplate pole = 35-10

'DB= Diametery,4 = 48-in

Diameterboltcircle.pole =27-in
Diabar.circle =33.3-in
#AnchorBolts = 6

#LongBars ., = 10

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).

1/11/2022
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Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

ELEVATION - Shaft, Rebar, Plate, & Bolts
30
Shaft
Base Plate
20 Reinf. Bar
Anchor Bolt
Pole
0 10
=
o
i
g
g 0
&
Q
£
)]
- 10
- 20
- 30
- 30 -20 - 10 0 10 20 30
Dimensions in Inches

Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

1/11/2022

MastArmV1.2_Pole 4.xmcd

Clearancey; 1o nut = 0.6-in

'uD'= Diametery,g¢ pole = 19-1n
BA= Diameteryageplate pole = 35+
'BB'= tbaseplate.pole =1.75:in

DB= Diametery,n = 48-in

D iarneterboltcircle.pole =27-in

Diabar.circle =33.3-in
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ELEVATION: Drilled Shaft with Reinforcement 4

J

18 | .
Sy = -in
Yols

18
#Spacespar =

——t——

(D Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf

=15

1/11/2022
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whn = =

stirrup spacing

number of stirrup spaces
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FDOT Mast Arm Traffic Signal Support Analysis Program V1.2

State Structures Design Office

© 2020 Florida Department of Trans portation

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

References:

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

AISC Steel Construction Manual

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

Reference

Table of Contents

L General Information

Il. Arm 1 Analysis

M. Arm 2 Analysis

IV. Luminaire Arm Analysis

V. Upright Analysis

VI. Arm to Upright Connection Analysis

ViIl. Upright Base Plate and Anchor Bolt Analysis

Vill. Foundation Analysis and Anchor Lengths
IX. Fatigue Analysis
X. Mast Arm Design and Analysis Summary

Data Folder and Files

Data Files Folder

Change Folder

C:\PWWORKING\east01\d2113436\MastArmV/1.2\Data\

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

Pole 4.dat

7/23/2021

Pole 4_Existing.dat

Refresh List

Open File
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l. General Information and Sign & Signal Data

Enter Project Information |

Project Name |43rd St. at Cortez
Project No. |1 0226260
Designed by CMH Date  |06/30/2021
Checked by XXX Date RXIXXIXOXX
Signal Name |PO|e 4
1+62. 718'LT
Station/Offset |30 626/67.18
Enter Wind Speed |

Design Wind Speed 148 mph

| Enter Arm Lengths, Signal and Sign Data |

Arm 1
Arm 1 Length |60 Reset Arm 1 Data
Arml Distance to Number
\Signal Number Signal of
(i) Heads
1 | 335 | 3
2 | 455 | 3
3 | 57 | 4
4 | |
5 | |
6 | |
7 | |
8 | |
9 | |
10 | |
Arm 1 Sign Panels
Arml Distance to Panel
Sign Panel Panel Area
Number () (sf)
1 Note: The
| 155 | 20 VDS i
2 | 51 | 1 assumed to be a
1 fix 1fisign
3 | 59 | 75 for analysis
4 | | purposes.
5 | |

7/23/2021

Extreme Event Wind Speed

SDG Wind Speeds
by County

Arm 2 Set Arm 2 Length = 0 for single arm Mast Arms
SaRpRens) |0 Reset Arm 2 Data
I’ Distance to Number ‘
\Signal Number Signal of
) Heads
L |
2 |
5 |
4 |
5 |
6 | |
T |
5 | |
°o | |
0 |
Arm 2 Sign Panels
Arm2 Distance to Panel ‘
Sign Panel Panel Area
Number ) sy
L |
2 |
5 |
4 |
> | |

MastArmV1.2_Pole 4.xmcd



[#] Save Data for Signs and Signals

Il. Arm1 Analys IS InputDataFile = "Pole 4_Existing.dat"

"Wall Thickness"

Gzl & 0.179-in

Valuesfor DiStsplice.from.base.armthat

give a base diameter in even inches

Uil gim. = 0.25-in

Vextreme = 148 mph

Help - Base Diameters Help - Arm Tip Diameten

Help - Tube Wall Thickness

"dia-lin" "dia-2in" "dia-3in" "dia-4in" "dia-5in" "d-6in"
9.9-ft 17.0-ft 24.2-ft 31.3-ft 38.5-ft  45.6-ft
10.9-t 18.0-t 25.2-ft 32.3-ft 39.4-ft  46.6-ft

Recommended

Help - Arm Lengths

Distance to Splice

Iil Reference:C:\PWWORKING\east01\d2113436\MastArmV1.2\LRFD Equation Module.xmcd(R) |

Arm Lengt Base Diameter Wa ickness 1 Wa ickness 2 | |Distance to Splice
Enter Arm 1 h 1l Thickn 1l Thickn Spl
Data 7 (in) (in) (in) 7
Liotalarm1 = 601t | 14 | 0.375 | 0.5 | 24
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piece arms to flat '‘FG' piece arms FD' arms only FTH' only ("Larm'-FA")

[+

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

Arm 1 Combined Force Interaction Ratio and Deflection

max(CFIarml) =0.58

Summary - Arm 1 Geometry and Loading

max(Aarml) = 14.6-in

BackPlate = "Rigid, 6 inches wide"

2-deg: Liotal.arm1 = 25.1 ‘in

Arm 1: Sign and Signal Locations

10r
P . s "Dist(ft)" 33.5 45.5 57
1gnals = 1ghts] =
SN Sam s "4 Heads)' 3 3 4
ot
- 65 = -39 —26 413
— 5T
) "Dist(ft)" 15.5 51 59
#Panels,;;,; =3 Signsl =
"Area(sf)" 20 1 7.5
- 10~

max(CFIarml) =0.58 —
FF=
max(Aarml) = 14.6-in
'FC'=
Ltotal.arml =060ft FG'=
'FA'= 36.0
wope Lo _ ft -
FE fabricated.arm1 (26 0 j -

7/23/2021

637
-1n
10.36

1141
-1n
14.00

0.375) .
twallarml = 0.500 ‘n

Diameterp, 4rm) =

[

Diametery,qe arm1 = (

MastArmV1.2_Pole 4.xmcd

"Compact"

)

Classification,,; =
"Compact"

Lsplice.provided.arml =2-ft




lll. Arm 2 Analysis InputDataFile = "Pole 4 Existing.dat" Vextreme = 148 mph
"Wall Thickness" Adia =1-in Adia =2-in Adia =3-in Adia =4-in Adia =5-in Adia = 6-in

DiStsplice.from.base.armvalues .
that give a base diameter twallarm = 0-179-1n 9.9-ft 17.0-1t 24.2-ft 31.3-ft 38.5-ft 45.6-ft
in even inches twallam = 0.25-in  10.9-ft 18.0-ft 25.2-ft 32.3ft 39.4-ft 46.6-ft
Recommended
Help - Base Diameters Help - Arm Tip Diameten Help - Tube Wall Thickness Help - Arm Lengths Distance to Splice
Arm Length Base Diameter | |Wall Thickness 1 | [Wall Thickness 2 | |Distance to Splice
Enter Arm 2 : \
Data 7 (in) (in) (in) 7
Liotat.arm2 = 0 ft | | | |
feet, 40 fi. max. Measured flat forl &2 for 2 piece for 2 piece arms
for 1 piecearms  to flat 'SG' piece arms 'SD' arms only 'SH' only ("Larm'-'SA")

[#] Arm 2 Analysis including Existing Mast Arm Analysis

Arm 2 Combined Force Interaction Ratio and Deflection

max(CFIarmz) =0.00 BackPlate = "Rigid, 6 inches wide"
Summary - Arm 2 Geometry and Loading maX(Aarmz) =0.0-in 2-deg-Liotal.arma = 0-in
Arm 2: Sign and Signal Locations
10
i } "Dist(ft)y" 0 0 0 0 0 0 0 0 0 O
#Signals,, =0 Lights2 =
"#Heads)' 0 0 0 0 0 0 0 00O
) "Dist(ft)" 0 0 0 0 0
#Panels,;;,, =0 Signs2 =
10 "Area(sf)" 0 0 0 0 O
- (Ltotal.arm2+5'ft) 0
=0. 'SB= . 0.00) ] ] "Compact"
max(CFIarmz) DY sp=  Diameterg, ymy = (0 Ooj-ln Classification,,, = ( /A"
max(Aarmz) =0.0-in
VSCV: . 0.00 .
Lyotal arma = O ft 'SG'= Diametery,se arm2 = 0.00 ‘n Lsplice.provided.armZ =0-ft

SA'= 0.0 SD'= 0.000)
'SE'= Ltabricated.arm2 = 0.0 ft sH= twallarm2 = 0.000 ‘n

7/23/2021 MastArmV1.2_Pole 4.xmcd 4



IV. Luminaire Arm Analysis InputDataFile =

Enter Luminaire Data

Set Lum. Ht. =0
for no Luminaire

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

"Pole 4 Existing.dat"

Vextreme = 1 48 mph

Luminaire Lum Horiz Lum Arm Base Lum Wall Slope Lum Arm Lum Bolt Dia \Lum Base Plate
Height (ft) Length (fi) Dia (in) Thickness (in) Radius (ft) (in) Thickness (in)
|0 | | | | | | |
Std = 40 feet 10 feet 3 inches 0.125 inches 0.5 8 feet 0.5 inches 0.75 inches

[}] Analyze Luminaire

Summary - Luminaire Arm Geometry

CF Ibase.lumarm

0.00

CSRbolt.lum 0.00
D/Cbaseplate.lum 0.00
0.00

D/C conn.plate.lum

V. Upright Analysis InputDataFile =

"LA= Yiyminaire = O ft
"LB= Xjyminaire = Ot
'LC= Diametery,se jumarm = 0-1n

'LD'= tyall lumarm

"Pole 4 Existing.dat"

LE=
'LF'= Tlymarm

'LG=

= 0-in

Slopelumarm =0

=0ft
dbolt.lum =0-in

'LH'= tbasepla’[e.lum =0-in

Vextreme = 148 mph

'LI'= Whase.lum

=0in

'LK'= Wehannellum = 0-100

Help - Upright Base Diameter and Wall ThicknessI

Help - Gap Distance

flat to flat

. Total Height Height to Arm | |Base Diameter Wall Thickness Gap
E"teBUfr'ght ) — (in) (i) (in)
ata
| 215 | 20 | 19 | 0.375 | 11.34
VA' "UB' "uD' measured "UE'

[

arm 1 gap
arm 2 gap

[#] Analyze Upright

Upright Combined Force Interaction Ratio and D eflections

max(CFl) = 0.59
Checkgjope = "OK"

Chedeeﬂection ="OK"

'WA'= Ypole =21.51t
"UB= Yarm conn = 20 ft

'uc= Diameteryy ol = 16:in

7/23/2021

max(A, g) = 1.35-in
max(AZvdl) =0-in
Slope, = 0-deg

Slope, = 0.7-deg

'UD'= Diameteryge pole = 19-in

'UE'= twall.pole =0.375in

MastArmV1.2_Pole 4.xmcd

max

Classification, = "Compact”

Diameter;q, pole = 16.2+in

Diametery g arm1
o

Diameterbase_mmzO

UF'= o = 0-deg

"UG'= Yium.conn = 0ft

=11.4-in



VI. Arm to Upright Connection Analysis InputDataFile = "Pole 4 Existing.dat"

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) Width (in) Thickness (in) (in) Thickness (in)
Data . Nz | 075 . 125 | 275
- | | | |
'FJ,'SJ' 'FL','SL’ 'FP','SP' FK','SK'
[»] Analyze Connection

Connection Summary

'HT'= hconn.plate =30in

D/Cwidth.conn.plate0 =0.88

CheckWidthgony pie, = "OK"

D/Ct.baseplate.arm

0 0.73
CFIt.Vert.plateO =10.40
CSRbolt.conn0 U3

D/Cwidth.conn.plate1 =0.00
CheckWidthconnvplatel = "OK"

D/Ct.baseplate.arm

1 0.00

CFIt.V@rt.plate1 =1 0.00

CSRbolt.conn1 VALY
7/23/2021

D/Cht.conn.plate =0.68

#BoltsCOnnO =6
'FJ'= bconn.plate0 =32in
'FK'= tbaseplate,amb =2.75in
'FL= tvertical.plate0 =0.75in

FN'= Wyeri =—-in
vertlcal.plate0 3

#Boltseonnl =0
‘SJ= bconn.plate1 =0-in

'SK'= tbaseplate.arml =0.00in

‘SL'= tvertical.platel =0in
= 0-in

'SN'= errtical.plate1

MastArmV1.2_Pole 4.xmcd

CheCkHtconn.plate ="OK"

'FO'= OffsetCOnnO =19.5in
'FP'= dbolt.conno =1.25in

'FR'= tconn.plateo =2.00in

'FS'= SpacingboltsvconI10 =12.5in

FT'= W, =—-in
conn.plate0 3

'SO= Offsetconnl =0.0-in

'SP'= dbolt.conn1 = 0-in

'SR*= tconn.plate1 =0.00in

'SS'= Spacingboltsvconnl =0.00in

'ST'= =0-in

Wconn.plate1




VII. Upright Base Plate & Anchor Bolt Analysis InputDataFile

= "Pole 4 Existing.dat"

[¥] Analyze Base Plate & Anchors

Base Plate and Anchor Summary

CSR,nchor = 0.24

CheckCSR ycorbolt = "OK"

VIIl. Foundation Analysis & Anchor Bolt Lengths

Enter Drilled Shaft Data |

Soil Tipe

Soil Density, y, ., (45-50 pcftyp.)
Friction Angle, ¢ (Sands)
SPT Number (N, 5 min. ) (Sands)

Shear Strength, ¢ (Clays)
Groundto 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

[*] Analyze Foundation

7/23/2021

%Bolts=  #AnchorBolts = 6

Diameterboltcircle.pole =27-in

'BA'= Diameterpygeplate pole = 351

Anchor Bolt Number of Anchor
Enter ?ihorage Diameter (in Bolis Help - Number of Anchor Bolts
ata
2 6 Diameterpyge pole = 19-in
'#Bolts'

'BB'= tbaseplate.pole =1.75in

'BC'= danchorbolt =2.00in

InputDataFile = "Pole 4 Existing.dat"

Clay

30 deg

£5 Tie

6 hpaces

#5 Tie

3 Tie

#5 Tie

Qe

Doubfe Nul (Typ) —1

' Spaces @ RO

E' Spaces @ RF

fif Neeged) -

Remaining

Ir

Bars .
& 4+ -

BE

Bars p

Bars

Shaft Length

Bars

AL
{2 -
Max., =

N

l_-""

et

\

i

q!

X

e

N\ ng

ELEVATION

—— Egually

RA Bars
Sodcod
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Shaft Length Stirrup spacing Number of stirrup spaces
4 6
18 | 1
Lgpag = 141t Sy = -in #Spaces,par =
18 1
18 5

Foundation Summary

CheckReinfClearSpacing = "OK"

CheckLongReinfy,, ¢, = "OK"
CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on No Overlap of Failure Cones"
OverlapTest = "No Overlap of Failure Cones"

BreakoutTest = "OK"

Stirrups S = 4-in @ #SpacesvbarO =6 : D/Ctorsiono =04

Stirrups kC'(Svl =18in) @ ®Ro' ( #SpacesVbarl =1): D/ersion1 =19

Stirrups RE' ( sz = 181n) @'RF'( #Spacesvbarz =1 ): D/Ctorsi0n2 =1.8

Stirrups Svy = 18in @ #Spacesvbar3 =5

Offset = 0.5 ft DA= Lyp= 14ft

0.125n

dlongbar =141-in 'DB= Diameterg,,5 = 3.5-ft 'RB= #LongBarspmV =10

Didggr cirete = 27,30 Lembedment.anchor = 3610
ar.circle — .

Lanchor.bolt = 48 in

7/23/2021 MastArmV1.2_Pole 4.xmcd

diong b
'RA= round (Mj =11

Drilled Shaft with Reinforcement

—_—

(I Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf
I

=15

#Space:svbaer =6

Sv, = 4-in
'RC'= #Spacesvbarl =1
'RD'= svl =18in
'RE'= #Spacesvbarz =1
'RF'= sv2 =18in
#Space:svb&1r3 =5

Sy, = 18-in



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

FatigueCategoryy,jioping = 2 FatigueCategorypaural wind := 2 SM V3 11.6

[*] Analyze Structure for Fatigue

Fatigue Summary
. g .

rm and Pole Welds K1 values within 2% of LTS thresholds of 3.0 and 4.0 may use next higher CAFT values
CheCkgalloping.arml ="No Good" fgalloping.arr‘nl = 5.0-ksi CAFTfullpengroove.weld.arml = 4.5-ksi
CheCkgalloping.armZ ="NA" fgalloping.arm2 = 0.0-ksi CAFTﬁlllpengroove.weld.armZ ="NA"-ksi
CheCkgalloping.pole = "No Good" fgalloping.pole = 3.5-ksi CAFTfullpengroove.weld.pole = 2.6-ksi
CheCknt.arml ="OK" fnwg.arml =2.9-ksi CAFTfullpengroove.weld.arml = 4.5-ksi
CheCknt.arm2 ="NA" fnwg.armZ = 0.0-ksi CAFTﬁlllpengroove.weld.armZ ="NA"-ksi
CheCknt.pole ="OK" fnwg.pole = 1.8-ksi CAFTfullpengroove.weld.pole = 2.6-ksi

"K1 is outside of 2% of K1 thresholds" Kiami 4.342 "Arm 1 Base Weld"
CheckK1Values = | "K1 is outside of 2% of K1 thresholds" Kiam2 | =] 100.000 "Arm 2 Base Weld"

"K1 is outside of 2% of K1 thresholds" K pole 9.057 "Upright Base Weld"
A325 Connection Bolts

6.3
"OK" fi g bolt = ksi
CheCkg.conn.bolt = ("OK" j tg-bolt (00) )
CAFTconn.bolt = 16-ksi
3.6
"OK” f — _ksi

CheCknt.conn.bolt = ("OK" j tnwg bolt (OO)
Anchor Bolts
CheCkg.anchor ="OK" ft.g.anchor = 3-ksi CAFTanchor.bolts = 7-ksi
CheCknt.anchor ="OK" ft.nwg.anchor = 1.5-ksi

I EEEEEEE B
Save Data File (optional)

IV Use current input file

File Name  |Pole 4_Existing.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 Shafi 16 fi deep, 5 foot diameter

7/23/2021 MastArmV1.2_Pole 4.xmcd 9



X. Mast Arm Design and Analysis Summary InputDataFile = "Pole 4 Existing.dat"

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

Subject = "43rd St. at Cortez" DesignedBy = "CMH" PoleLocation = "301+62.6 / 67.18' LT"
ProjectNo = "10226260" CheckedBy = "XXX" Date = "06/30/2021"

ExistingMastArm = "Yes"

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

1st Mast Arm Vextreme = 148&mph  ExistingMastArm = "Yes" BackPlate = "Rigid, 6 inches wide"

Arm 1: Locations of Signs and Signals

sSiomal . Disfy \ (335 455 57
1gnals = 1gnais =
— " Heads)" ) o et 303 4

60 —40 -20
- . "Dist(f)" ) T (155 51 59
ancls = 12NS. =
am "Area (spy ) oot 20 1 75

maX(CFIarml) =0.58 Liotal.arm1 = 601t Lsplice.provided.arml =2t maX(Aarml) =14.6-in
'FA'= 36 'FC'= . 1 1.41 .
FE= Lfabricated.arml = 26 1t FG= Diameteryse arm1 = 14.00 ‘m
e 637 e 0375
[y n 1ametery; = -1n FH'= = -1
FF tip.arml 10.36 FH wall.arm1 0.500
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2nd Mast Arm

Arm 2: Locations of Signs and Signals
7
#Sienal 0 "Dist(ft)" Sional T 000O0O0O0O0OO0O0DO0
1gnals = 1gnails, =
S Sam2 " Heads)' ) o ™ "lo 000000000
#Panel 0 "Dist(ft)" Si T 00O0O00O0
anels = 12NS. =
, am3 vArea(sh ) o™ “lo 000 0
- (Ltotal.arm2+5'ﬂ) 0
maX(CFIarm2) =0.00 Liotatarm2 = 0 ft Lsplice.provided.armZ =0-ft maX(Aarm2) =0-in
SA= 0 SC= . 0.00 . 'UF= O = O-deg (Angle Between Armg
sE=  Lfabricated.arm2 = 0 -t sg=  Diametery,ge arma = 0.00 ‘n
'SB'= . 0.00) . 'SD'= 0.000 ) .
'SF'= Dlametertip.armZ = 0.00 n sH=  twallarm2 = 0.000 n

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

CFlpgse fumarm 0.00
CSRpolt lum 6.82x 10

D/Cpaseplate.lum B 0.00

D/C 0.00

conn.plate.lum

Upright

max(CFI,) = 0.59

A= Yol = 2151t

"UB= Yarm.conn = 20 ft

7/23/2021

"LA= Yiyminaire = 0 ft 'LF'=
9
"LB*= Xjyminaire = 0 ft 'LG=
'LC= Diametery,se jumarm = 0-1n 'LH'=
'LD'= tyail lumarm = 0-in L)'=
'LE*= Slopelumarm =0 LK'=
Chedeeﬂection ="0OK" CheCklepe ="OK"
'vc= Diameter; = 16in
tip.pole UE'=
'vp= Diameter; =19in
base.pole UF'=
uG=

MastArmV1.2_Pole 4.xmcd

=0ft

Tumarm

dbolt.lum =0-in

tbaseplate.lum =0-in
Whase.lum = 0-1n
WehanneLlum = 01

twall.pole =0.375in
o = 0-deg

Yium.conn = 0ft

11



1st Arm to Upright Connection

D/Cht.conn.plate =0.68

CheckHteonn plate = "OK"
D/Cwidth.conn.plateo =088
CheckWidtheonn prate, = "OK"
D/ Ct.baseplate.armo 073
CFIt.vert.plateO =| 0.40
CSReoticom, | 034

2nd Arm to Upright Connection

D/Cwidth.conn.plate1 =0.00

CheckWidthgony pie, = "OK"
D/Ct.baseplate.arm
1 0.00
CFIt.vert.plate1 =1 0.00
CSRbolt.conn1 La0g

Pole Base Plate
CSRanchor =0.24

CheCkCSRanchorbolt ="OK"

7/23/2021

'HT'= hconn.plate =30in

#Boltsconrlo =6
'FJ'= bconn.plateo =32in

'FK'= 1:baseplate.armo =2.75in

'FL'= 1:vertical.plateo =0.75in
3

FN'= Woyerti =—-in
Vemcal.plateo 8

'HT'= hconn.plate =30in

#Boltscorlrll =0
'SJ'= bconn.plate1 =0-in
'SK'= t =0-in

baseplate.arm1

‘SL'= tvertical.platel =0in

'SN'= errtical.plate1 =0-in

%Bolts=  #AnchorBolts = 6

Diameterholtcircle.pole =27-in

MastArmV1.2_Pole 4.xmcd

'FO'= Offsetconrlo =19.5in
'FP'= dbolt_como =1.25in
'FR'= 1:conn.plateo =2:in

FS'= Spacing.;boltsmnIlO =12.5in

3.
'FT'= W, =—-n
conn.plate0 3

'SO= Offsetcorlrll =0.0-in
'Sp'= d’bolt.(:onn1 =0-in

'SR'= tconn.plate1 =0-in

'SS'= Spacingbolts’conIll =0in

‘ST'= Wconn.platel =0-in

'BA= Diameteryageplate pole = 35+
'BB'= thaseplate.pole = 1.75in

'‘BC'= danchorbolt =2.00in

BF*= Lembedment.anchor = 3610

Lanchor.bolt = 48 in

12



Foundation

D/Corsion.max = 1.85

CheckD/Cgpear and.torsion = | No Good"
CheckReinfClearSpacing = "OK"

CheckLongReinf,; (o, = "OK"
CheckMaxSpacingTransvReinf = "OK"

OverlapDesign = "Based on No Overlap of Failure Cones"
OverlapTest = "No Overlap of Failure Cones"
BreakoutTest = "OK"

Clearance g o nut = —3-10

Fatigue
CheCkgalloping.arml = "No Good" CheCkgalloping.armZ ="NA"
CheCknwg.arml ="OK" CheCknwg.arm2 = "NA"
Check, oK Check, TOK"
eC = eC =
g.conn.bolt "OK" nwg.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"

[}] WRITEPRN to Line 1-2-3 for Mast Arm Data Table

Mast Arm Tip Deflection

Compare Mast Arm deflection of each arm to a proposed camber

Camber,,,; = 2-deg Camber,,, = 2-deg
Deflection,,,; := Slopey-Liotal.arm1 + max(Aarml) =234-in

CamberArml a4 == sin(Camberarml)-Ltota]'arml =25.1'in

Offset = 0.5ft DA= Lgpan= 141t
djong bar = 1.41+in 'DB= Diameterg,,5 = 3.5-ft
. . dlong.bar
Diapgr cirele = 27.3-In 'RA'= round 0 125m =11

'RB= #LongBars,,, = 10
'RC'= #Spacesvbarl =1
RD'= Sy = 18in

'RE'= #Spacesvbarz =1

RF= 5, = 18in
2

Checkgaioping.pole = "No Good"

Checkyyg pole = "OK"

Checkg'anchor ="OK"

CheCknwg.anchor ="OK"

Kyam1 4342 "Arm 1 Base Weld"
Kiam2 | =] 100.000 "Arm 2 Base Weld"
Ki pole 9.057 "Upright Base Weld"

Deflection,,,, == [Slopez-Ltotal,armz-(sin((x))] + Slopey: Liotal armz2: cos(ar) + max(Aarmz) =0-in

CamberArm2,,,rq == sin(Camberarmz)-Ltota]'armz =0-in

7/23/2021 MastArmV1.2_Pole 4.xmcd
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Check Clearance Between Connection Plates

a=0-deg
Offsetconrlo =19.5-in

Offsetcorlrll =0-in

x1 = Offsetconrlo - tconn.plateo

X2 = (Offsetconnl - tconn.plate1

y2 = (Offsetconnl - tconn.plate1

—h

b

b

—h

—h

conn.plate

conn.plate 1

sin(Camberarml )

conn.plate’

conn.plate’

conn.plate’

=0-in

sin(Camberarmz)

sin(Camberarmz)

o= if[(ae> 180-deg), (360-deg — o), ]

=16.9-in yl =

b conn.plate

5 )cos(oc) +

2

(for Two Arm Structures only)

0 32-in heonn plate = 30-in

b conn.plate

a=0-deg

=16-in

-sin(a) = —0.5-in

Clearancepjaic o plate = if[(xl >x2)-(y2 > yl),\/(xl - x2)2 + (yl - y2)2,0~in] =0-in

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

[¥] Coordinates for Drawings

Plan View - Connection Plate Clearance for Two Arm Connections

23]

20

15

10}

Section at Connection Showing Plate Clearance

— 10

fmmmm {Jpright Section

Connection Plate 1
Connection Plate 2

=

- 20

7/23/2021
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bconn.plate
-sin(oy) — T-cos(oc) =0-in

Clearancepjaic 1o plate = 0-1n

Diameterony pole = 16.2+1n

'FR'= 1:conn.plateo =2in

'FJ'= bconn.plate0 =32in
'FL'= 1:vertical.plateo =0.75in
FO'=

OffsetconnO =19.5in

Gap0 =11.34-in

'SR'= 1:conn.platel = 0-in

'SI= bconn.platel = 0-in
‘SL'= 1:vertical.platel = 0-in
'SO= Offsetconnl =0.0-in
Gap1 =0-in
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Plan View - Drilled Shaft, Base Plate, Upright, Anchor Bolts, & Reinforcing Steel

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

Dimensions in Inches

Base Plate OD
Upright OD

Dimensions in Inches

Clearancey,; 1o nut = —2.4-1n
'uD'= Diameteryg pole = 19-1n
BA= Diameteryageplate pole = 35+

DB= Diametery,q = 42-in

Diameterboltcircle.pole =27-in
Diabar.circle =27.3-in
#AnchorBolts = 6

#LongBars,, = 10

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).

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

ELEVATION - Shaft, Rebar, Plate, & Bolts
27
Shaft
Base Plate
18 Reinf. Bar
Anchor Bolt
Pole
» 9
=
Q
=
.8
5
=
=)
-9
- 18
- 27
-27 - 18 -9 0 9 18 27
Dimensions in Inches

7/23/2021 MastArmV1.2_Pole 4.xmcd

Clearancey,; 1o nut = —2.4-1n

'uD'= Diameteryyg pole = 19-in
'BA= Diameteryageplate pole = 35+
'BB= tbaseplate.pole =1.75in

DB= Diameterg,,5 = 42-in
Diameterboltcircle.pole =27-in

Diabar.circle =27.3-in
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Elevation View - Drilled Shaft with Main Reinforcement and Stirrups

ELEVATION: Drilled Shaft with Reinforcement 4
J 18 ) )
Sy = -in Stirrup spacing
18
18
6
1 .
#Spaces,p,, = . number of stirrup spaces
5
4 6
=1
Shaft

@ @ @ Stirrups A
@ @ @ Stirrups B
1@ @ ® Stirrups C
Stirrups D
Main Reinf
Main Reinf

=15

7/23/2021
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TSMA INSPECTION REPORT DBi

FDOﬁ PREPARED FOR: FLORIDA DEPARTMENT OF TRANSPORTATION INSPECTED BY:
<= 7| MAINTAINING AGENCY: MANATEE COUNTY
VOLKERT
TSMA NO. 13M126 CONTENTS OF REPORT INSPECTION DATE:  03/24/2021
BrM Report *  UIW Inspection Report
CIDR *  Fracture Critical Data
*  Scour Elevation (Profile) * Load Rating Analysis Summary

*

Addendum (Element Notes & Photos/Sketches)
*This section is not included in this report.

SR-684 (CORTEZ RD) AT 43R° STW

Ggogle Barth




Structure ID: 13M126

DISTRICT: D1 - Bartow

Page 1 of 11

FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection/CIDR Report

(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Inspection
INSPECTION DATE: 3/24/2021 ZUSA

BY:

OWNER:
MAINTAINED BY:

STRUCTURE TYPE:
LOCATION:

SERV. TYPE ON:
SERV. TYPE UNDER:

MAST ARM CODE:

VOLKERT, INC.

STRUCTURE NAME: SR 684 AT 43 STREET W

1 State Highway Agency YEAR BUILT: 2016

2 County Hwy Agency

SECTION NO.: 13040 000

3 Steel - Traffic Signal Mast Arm MP: 5.979

AT 43 STREET WEST

Traffic Signal Mast Arm
1 Highway

2

[ ] FUNCTIONALLY OBSOLETE

TYPE OF INSPECTION:

Regular NBI

DATE FIELD INSPECTION WAS PERFORMED

ROUTE: 00684

FACILITY CARRIED: _
FEATURE INTERSECTED: SR 684 (CORTEZ RD)

MAST ARM DESCRIPTION: Mast arm is inside the mast arm
boundary area

[ ] STRUCTURALLY DEFICIENT

: ABOVE WATER: 3/24/2021 UNDERWATER: N/A

SUFFICIENCY RATING: -1
HEALTH INDEX: 97.65

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005

PRINTED: 05/03/2021



Page 2 of 11
FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Structure ID: 13M126 Inspection
DISTRICT: D1 - Bartow INSPECTION DATE: 3/24/2021 ZUSA
BY: VOLKERT, INC. STRUCTURE NAME: SR 684 AT 43 STREET W
OWNER: 1 State Highway Agency YEAR BUILT: 2016
MAINTAINED BY: 2 County Hwy Agency SECTION NO.: 13 040 000
STRUCTURE TYPE: 3 Steel - Traffic Signal Mast Arm MP: 5.979
LOCATION: AT 43 STREET WEST ROUTE: 00684
SERV. TYPE ON: Traffic Signal Mast Arm FACILITY CARRIED: _
SERV. TYPE UNDER: 1 Highway FEATURE INTERSECTED: SR 684 (CORTEZ RD)
MAST ARM CODE: 2 MAST ARM DESCRIPTION: Mast arm is inside the mast arm

|:| THIS BRIDGE CONTAINS FRACTURE CRITICAL COMPONENTS boundary area

|:| THIS BRIDGE IS SCOUR CRITICAL
|:| THIS REPORT IDENTIFIES DEFICIENCIES WHICH REQUIRE PROMPT CORRECTIVE ACTION
|:| FUNCTIONALLY OBSOLETE |:| STRUCTURALLY DEFICIENT

TYPE OF INSPECTION: Regular NBI
DATE FIELD INSPECTION WAS PERFORMED: ABOVE WATER: 3/24/2021 UNDERWATER: N/A

OVERALL NBI RATINGS:

DECK: N N/A (NBI) CHANNEL: N N/A (NBI)
SUPERSTRUCTURE: 7 Good CULVERT: N N/A (NBI)
SUBSTRUCTURE: 5 Fair SUFF. RATING: -1
PERF. RATING: Performance Rating Not HEALTH INDEX: 97.65
applicable or not calculable.
FIELD PERSONNEL / TITLE / NUMBER: INITIALS
McCutcheon, Thomas - Bridge Inspector (CBI #00416) (lead) /T;\l:/
Massotto, Matt - Bridge Inspector (CBI#00502) ‘

REVIEWING BRIDGE INSPECTION SUPERVISOR:

Rucks, Edward - CBI (#00273) //_K
CONFIRMING REGISTERED PROFESSIONAL ENGINEER: A
DeReus, Scott - Professional Engineer (PE #51907) Volkert, Inc. : ! . awiH g,
1408 N. Westshore Blvd., Suite 600 Dlg ital |y SIg ned & _?_-‘_Egg,%_ga;, 2
Certificate of Authorization Number 4641 FPoerNse 2
Tampa Florida 33607 by Scott DeReus 59 s %, %
=* E * o =
- . = ' sy =
SIGNATURE Date: 2021.05.04 23, sweo /S
- . , -
09:45:57 -0400 o
This item has been digitally signed and sealed by Scott DeReus on the date ° * fff}“u Ii'-'""“\

adjacent to the seal. Printed copies of this document are not considered signed
and sealed and the signature must be verified on any electronic copies.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005 PRINTED: 05/03/2021



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Page 3 of 11

Structure ID: 13M126 Inspection
DISTRICT: D1 - Bartow INSPECTION DATE: 3/24/2021 ZUSA
All Elements
MISCELLANEOUS : Other Elements
Str Unit |Elem/Env |Description Qty1 %1 Qty2 %2 Qty3 %3 Qty4 %4 T Qty
Structure |8480/4  |Mast Arm Foundation 1 25 3 75 0 . 0 4 (EA)
Unit 1
Structure |1020/4  |Connection 0 . 3 100 0 . 0 3 (EA)
Unit 1
Element Inspection Notes:
8480/4 V1 - Number of anchor bolts: 6; Anchor bolt diameter: 1-1/2in.; Base plate
thickness: 1-3/4in.; No grout; Standoff: 3/4in.
V2 - Number of anchor bolts: 6; Anchor bolt diameter: 2in.; Base plate thickness:
1-3/4in.; No grout; Standoff: 1/4in.
V3 - Number of anchor bolts: 6; Anchor bolt diameter: 1-1/2in.; Base plate thickness:
1-1/2in.; No grout; Standoff: 1/2in.
V4 - Number of anchor bolts: 6; Anchor bolt diameter: 2in.; Base plate thickness:
1-3/4in.; No grout; Standoff: 1/2in.
CS2 1020: There are loose leveling nuts and anchor bolt nuts as follows:
V1 - three of six anchor nuts
V3 - one of six leveling nuts, two of six anchor nuts
V4 - one of six leveling nuts, one of six anchor nuts
Refer to Photo 1. REPAIR (3EA)
INCIDENTAL:
V4 foundation has one missing and one damaged anchor bolt cover.
PREVIOUS REPAIR RECOMMENDATIONS:
Tighten all leveling nuts at V2 foundation. Repair complete.
Tighten all anchor bolt nuts at all foundations. Partially completed. Repeat.
1020/4 Refer to Parent Element
MISCELLANEOUS : Other Elements
Str Unit |Elem/Env |Description Qty1 %1 Qty2 %2 Qty3 %3 Qty4 %4 T Qty
Structure |8481/4  |Metal Mast Arm Vertical 0 . 4 100 0 . 0 4 (EA)
Unit 1
Structure | 1000/ 4 Corrosion 0 . 4 100 0 . 0 4 (EA)
Unit 1
Structure |8518/4 | Galvanized Steel 484 98.57 7 1.43 0 . 0 491 sq.ft
Unit 1
Structure | 3440/ 4 Eff (Stl Protect Coat) 0 . 7 100 0 . 0 7 sq.ft
Unit 1
Element Inspection Notes:
8481/4 V1 - Ultrasonic measurement 4ft. from base plate: 0.379in.
V2 - Ultrasonic measurement 4ft. from base plate: 0.409in.
V3 - Ultrasonic measurement 4ft. from base plate: 0.381in.
V4 - Ultrasonic measurement 4ft. from base plate: 0.383in.

CS2 1000: All of the verticals
columns and moment connections.

have minor areas of light corrosion, primarily on the
Refer to Photo 2. REPAIR (4EA)

PREVIOUS REPAIR RECOMMENDATION:
Clean and spot paint chips and
columns and moment connections.

scrapes in galvanizing and areas of corrosion on all
Repair not evident. Repeat.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005

PRINTED: 05/03/2021
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Structure ID: 13M126 Inspection

DISTRICT: D1 - Bartow INSPECTION DATE: 3/24/2021 ZUSA
1000/4 Refer to Parent Element
8518/4 NOTE: The TSMA vertical members are unpainted galvanized steel.

CS2 3440: There are scrapes and chips in the galvanizing on all verticals. Refer to Photo
2. REPAIR (7SF)

3440/4 Refer to Parent Element

MISCELLANEOUS : Other Elements

Str Unit |Elem/Env |Description Qty1 %1 Qty2 %2 Qty3 %3 Qty4 %4 T Qty
Structure |8484 /4  |Metal Mast Arm Horizontal 0 . 4 100 0 . 0 . 4 (EA)
Unit 1
Structure |1000/4 | Corrosion 0 . 4 100 0 . 0 . 4 (EA)
Unit 1
Structure |8518/4  |Galvanized Steel 605 99.18 5 0.82 0 . 0 . 610 sq.ft
Unit 1
Structure | 3440/ 4 Eff (Stl Protect Coat) 0 . 5 100 0 . 0 . 5 sq.ft
Unit 1

Element Inspection Notes:

8484/4 H1 - Ultrasonic measurement 4ft. from connection plate: 0.378in.; Horizontal
length: 44ft.
H2 - Ultrasonic measurement 4ft. from connection plate: 0.518in.; Horizontal length: 58ft.
H3 - Ultrasonic measurement 4ft. from connection plate: 0.376in.; Horizontal length: 44ft.
H4 - Ultrasonic measurement 4ft. from connection plate: 0.506in.; Horizontal length: 58ft.

CS2 1000: All of the horizontals have minor areas of light surface corrosion. Refer to
Photo 3. REPAIR (4EA)

PREVIOUS REPAIR RECOMMENDATION:
Clean and spot paint areas of corrosion on all horizontals. Repair not evident. Repeat.

1000/4 Refer to Parent Element
8518/4 NOTE: The TSMA horizontal members are unpainted galvanized steel.

CS2 3440: All of the horizontals have minor scrapes in the galvanizing. Refer to Photo 3.
REPAIR (5SF)

3440/4 Refer to Parent Element

Total Number of ADE Elements*: 3
*excluding defects/protective systems

Structure Notes
MAINTAINING AGENCY: MANATEE COUNTY

Equipment: Bucket Truck

Structure inspected west to east.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005 PRINTED: 05/03/2021
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Structure ID: 13M126 Inspection
DISTRICT: D1 - Bartow INSPECTION DATE: 3/24/2021 ZUSA
INSPECTION NOTES: ZUSA 3/24/2021

The NBI rating for SIA ltem 60, Substructure, is 5 because of loose leveling nuts at V3 and V4 foundations.

Item 092, Routine Inspection Frequency, has been updated to 60 months.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005 PRINTED: 05/03/2021
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Structure ID: 13M126 Inspection
DISTRICT: D1 - Bartow INSPECTION DATE: 3/24/2021 ZUSA

Photo 1: 8480 Mast Arm Foundation

Typical loose leveling nut at V4 foundation.

REPAIR RECOMMENDATIONS:
Tighten all leveling nuts at V3 and V4 foundations.
Tighten all anchor nuts at V1, V3, and V4 foundations.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005 PRINTED: 05/03/2021
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Structure ID: 13M126 Inspection
DISTRICT: D1 - Bartow INSPECTION DATE: 3/24/2021 ZUSA

W
Ph 2: 8481 Metal M Arm Vertical / 8518 Galvanize eel

Typical scrapes in galvanizing with corrosion at V3/H3 moment connection.

REPAIR RECOMMENDATION:
Clean and spot paint chips and scrapes in galvanizing and areas of corrosion on all verticals.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005 PRINTED: 05/03/2021
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
(TRAFFIC SIGNAL MAST ARM INSPECTION REPORT)

Structure ID: 13M126 Inspection
DISTRICT: D1 - Bartow INSPECTION DATE: 3/24/2021 ZUSA

Ph : 8484 Metal M Arm Horizontal / 8518 Galvanize eel

Typical scrapes and corrosion on H1.

REPAIR RECOMMENDATION:
Clean and spot paint areas of corrosion on all horizontals.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

REPORT ID: INSP005 PRINTED: 05/03/2021
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

REPORT ID: INSP005 Inspection/CIDR Report
Structure ID: 13M126 TRAFFIC SIGNAL MAST ARM DATE PRINTED: 5/3/2021
Description

Structure Unit Identification

Bridge/Unit Key: 13M126 1
Structure Name: SR 684 AT 43 STREET W
Description: TSMA

Type: M - Main
Structure ldentification Age and Service
Admin Area: Sarasota/Manatee Year Built (27): 2016
District (2): D1 - Bartow Year Reconstructed (106): 0
County (3): (13)Manatee Type of Service On (42a): Traffic Signal Mast Arm
Location (9): AT 43 STREET WEST Under (42b): 1 Highway
FIPS State/Region (1): 12 Florida Region 4-Atlanta
NBIS Bridge Len (112): N - Does not meet NBI Length Structure Type and Material
Maint. Resp. (21): 2 County Hwy Agency Main Span Material (43A): 3 Steel
Owner (22): 1 State Highway Agency Main Span Design (43B): Traffic Signal Mast Arm
Previous Structure:
2nd Previous Structure: NBI Rating
Replacement Structure: Superstructure (59): 7 Good

Substructure (60): 5 Fair
General Structure Information

Electrical Devices: Other type electric srvc Mast Arm Managing Agency ID:
Maintenance Yard: Not FDOT Maintained (0) Mast Arm Code: 2
Mast Arm Description: Mast arm is inside the mast arm boundary area
Appraisal
Minimum Vertical Clearance Minimum Lateral Underclearance
Over Structure (53): 99.99 ft Reference (55a): H Hwy beneath struct
Under (reference) (54a): H Hwy beneath struct Right Side (55b): 0 ft
Under (54b): 0 ft Left Side (56): 0 ft
Schedule
Current Inspection Next Inspection Date Scheduled
Inspection Date: 03/24/2021 NBI: 03/24/2026
Inspector: KNVOLTM - Thomas McCutcheon Element: 03/24/2026
Bridge Group: E1N92 Other/Special:
Alt. Bridge Group: Inventory Photo Update Due: 03/24/2026

Primary Type: Regular NBI
Review Required:

Inspection Types

Performed NBI Element Other Special [_]
Inspection Intervals Required (92) Frequency (92) Last Date (93) Inspection Resources
Other Special [_] mos Crew Hours: 6
NBI 60 mos (91) 03/24/2021 (90) Flagger Hours:

0
Helper Hours: 0
Snooper Hours: 0

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.
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BRIDGE MANAGEMENT SYSTEM

REPORT ID: INSP005

Inspection/CIDR Report

Page 10 of 11

Structure ID: 13M126 TRAFFIC SIGNAL MAST ARM DATE PRINTED: 5/3/2021
Elements
Inspection Date: 03/24/2021 ZUSA
MISCELLANEOUS : Other Elements
Str Unit |Elem/Env | Description Qty1 %1 Qty2 %2 Qty3 %3 Qty4 %4 T Qty
Structure |8480 / 4 Mast Arm Foundation 1 25 3 75 0 0 . 4 (EA)
Unit 1
Structur [1020/ 4 Connection 0 3 100 0 0 . 3 (EA)
e Unit 1
MISCELLANEOUS : Other Elements
Str Unit |Elem/Env |Description Qty1 %1 Qty2 %2 Qty3 %3 Qty4 %4 T Qty
Structure |8481/ 4 Metal Mast Arm Vertical 0 4 100 0 0 . 4 (EA)
Unit 1
Structur [1000/ 4 Corrosion 0 4 100 0 0 . 4 (EA)
e Unit 1
Structur |8518/4 Galvanized Steel 484 98.57 7 1.43 0 0 . 491 sq.ft
e Unit 1
Structur |3440/ 4 Eff (Stl Protect Coat) 0 7 100 0 0 . 7 sq.ft
e Unit 1
MISCELLANEOUS : Other Elements
Str Unit |Elem/Env |Description Qty1 %1 Qty2 %2 Qty3 %3 Qty4 %4 T Qty
Structure | 8484 / 4 Metal Mast Arm Horizontal 0 4 100 0 0 . 4 (EA)
Unit 1
Structur [1000/ 4 Corrosion 0 4 100 0 0 . 4 (EA)
e Unit 1
Structur (8518 /4 Galvanized Steel 605 99.18 5 0.82 0 0 . 610 sq.ft
e Unit 1
Structur 3440/ 4 Eff (Stl Protect Coat) 0 5 100 0 0 . 5 sq.ft
e Unit 1
Total Number of ADE Elements*: 3
*excluding defects/protective systems
Inspection Information
Inspection Date: 03/24/2021 Type: Regular NBI
Inspector: KNVOLTM - Thomas McCutcheon
Inspection Notes: The NBI rating for SIA Item 60, Substructure, is 5 because of loose leveling nuts at V3 and V4 foundations.

Item 092, Routine Inspection Frequency, has been updated to 60 months.

Structure Notes
MAINTAINING AGENCY: MANATEE COUNTY

Equipment: Bucket Truck

Structure inspected west to east.

Schedule Notes

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.
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Structure ID: 13M126
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM
Inspection/CIDR Report
TRAFFIC SIGNAL MAST ARM

Roadway lIdentification

NBI Structure No (8):
Position/Prefix (5):
Kind Hwy (Rte Prefix):
Design Level of Service:
Route Number/Suffix:
District (2):

County (3):

Place Code (4):
Feature Intersect (6):
Roadway Name:

Mile Point (11):
Latitude (16):

Roadway Classification

Nat. Hwy Sys (104):
National base Net (12):
LRS Inventory Rte (13a):
Functional Class (26):
Federal Aid System:
Defense Hwy (100):
Direction of Traffic (102):

Under Route Information

Roadway Traffic and Accidents
13M126 Lanes (28): 4 Medians: 1
2 - One Route Under

3 State Hwy

1 Mainline

00684 / 0 N/A (NBI)

D1 - Bartow

(13)Manatee

Bradenton

SR 684 (CORTEZ RD)

SR 684 (CORTEZ RD)

Speed: 45 mph

5.979
027d27'44.1" Long (17): 082d36'15.4"
Roadway Clearances
1 On the NHS Vertical (10): 0 ft
1 - On Base Network Horiz. (47): 0 ft Roadway (51): 0 ft
13 040 000 Sub Rte (13b): 00 Truck Network (110): 0 Not part of natl netwo
14 Urban Other Princ Toll Facility (20): 3 On free road
ON Fed. Lands Hwy (105): 0 N/A (NBI)

0 Not a STRAHNET hwy
2 2-way traffic

Emergency:

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from
public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be inspected and copied.

DATE PRINTED: 5/3/2021



	Ancillary Structures Evaluation
	Table of Contents
	1 Listing of Ancillary Structures
	2 Condition Evaluation
	3 Analytical Evaluation
	4 Conclusions
	Appendix A. Proposed Signalization Plans
	Appendix B. Existing Signalization Plans
	Appendix C. 2010 FDOT Design Standards
	Appendix D. Supplementary Information - Pole 1
	Appendix E. Supporting Analytical Calculations - Poles 2 thru 4
	Pole 2
	Proposed Signalization
	Existing Signalization

	Pole 3
	Proposed Signalization
	Existing Signalization

	Pole 4
	Proposed Signalization
	Existing Signalization


	Appendix F. Inspection Report

		2022-01-21T17:13:14-0500
	Chester A Smith III




