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LRFD Lighting, Traffic Signals and Signs

AASHTO LTS Specification
ASD  LRFD
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LOADS

Wind Pressure
P = 0.00256 Kz G V2 Ir Cd (ASD)
P = 0.00256 Kz Kd G V2 Cd (LRFD)
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LOADS

Kd vs. Ir
Ir = 1.0 (ASD)
Kd = 0.85 (LRFD)

V = Wind Speed
V = 110 – 130 – 150 mph (ASD)
V = 130 – 150 – 170 mph (LRFD)
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RESISTANCE

Ф = 0.66 (ASD) steel pipe bending
Overstress = 1.33 (ASD)

Ф = 0.9 (LRFD)
S (section modulus – ASD)
vs.
Z (plastic modulus – LRFD)
Shape Factor (Z/S) = 1.27
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new LRFD vs. old ASD

About the same
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Standard Index Table values changed

11200 – Multi-Column Ground Signs
11300 – Steel Overhead Sign Structures
11860 – Single Column Ground Signs
17502 – High Mast Lighting
17515 – Standard Aluminum Lighting
17723 – Steel Strain Pole
17743 – Standard Mast Arm Asemblies
18111 – Steel CCTV Pole
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11300 Steel Overhead Sign Structures
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17723 Steel Strain Pole
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17723 Steel Strain Pole
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11860 Single Column Ground Signs
(Old Standard)
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11860 Single Column Ground Signs
(Old Standard – 3 tables)



LRFD Lighting, Traffic Signals and Signs

11860 Single Column Ground Signs
(New Standard – 1 table)
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11860 Single Column Ground Signs
(New Standard)
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17743 Standard Mast Arm Assemblies
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17743 Standard Mast Arm Assemblies
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17743 Standard Mast Arm Assemblies



LRFD Lighting, Traffic Signals and Signs

17743 Standard Mast Arm Assemblies



LRFD Lighting, Traffic Signals and Signs

17743 Standard Mast Arm Assemblies
FDOT Roadway Design Office Standards webpage:  17743 - IDS
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17743 Standard Mast Arm Assemblies
IDS – Arm / Pole / Foundation combinations
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17743 Standard Mast Arm Assemblies
FDOT Structures Design Office software webpage:  MastArm-Index 17743 v1.0
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MastArm-Index 17743 v1.0
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MastArm-Index 17743 v1.0



Questions

LRFD Lighting, Traffic Signals and Signs
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 Minor Design Standards Revisions

 Significant Design Standards Revisions

 Cell Revisions (Data Tables)

 IDS Revisions

 Developmental Design Standards

 Looking Ahead

Outline

http://www.fdot.gov/roadway/DesignStandards/Standards.shtm 

http://www.fdot.gov/roadway/DesignStandards/Standards.shtm


Data Tables
(Convey 

Designer’s project 
specific 

information to the 
Contractor)

Design Standards Overview

Indexes
(for Contractor)

IDS
(for Designer)



Prestressed Concrete Beams

Fencing and Pedestrian Railings

Traffic Railings

Minor Revisions

 Revision History Sheet
http://www.fdot.gov/roadway/DS/18/IDx/Revisions.pdf

http://www.fdot.gov/roadway/DS/18/IDx/Revisions.pdf


Abbreviations, Roofing Paper, Type A or B Epoxy, and 
Reinforcing Development & Splice Lengths

From Construction: “roofing paper” too generic – change made to Spec Section 
400-11, now called “Organic Felt” bond breaker to match ASTM language.

Standard Abbreviations: New additions (PBR, SHBR, FSB) and expanded use 
of WWR in Drawings.

Type A and Type B Epoxy – same material – combined in 
specifications by SMO to Type AB Epoxy.

ASTM A 325 & A490 Withdrawn: Bolts combined in new 
ASTM F3125 and renamed as Grade 325 and Grade 490.

AASHTO LRFD BDS 2015 Interims:
Development & Splice Lengths

Revised Neoprene Pads/Bearing Pads for Ancillary 
Structures to match Spec language.

Minor Revisions (cont.)



 Index 810 through 812: Bridge Fencing
 Updates to component tables

 Index 420 – 425 & 5210: Traffic Railings
 Guardrail connections changed to match Index 400 revisions;
 Change in Spec for slip-forming cover.

 Index 5200: Noise Wall
 Increased the distance between bottom of precast post and 

first reinforcing tie (from 3” to 9”).

 Index 5250: Perimeter Wall
 Increased the distance between bottom of precast post and 

first reinforcing tie (from 3” to 9”);
 Changed the minimum/maximum embedment depth (match 

Noise Walls).

Minor Revisions (cont.)



 Index 5213 - 5215: Traffic 
Railings/Noise Walls
 Removed Slip Forming Restriction (still 

requires project specific approval since not 
addressed on the standard)

 Index 6110: Wall Coping with Junction 
Slab
 Removed Slip Forming Restriction

 Index 20900 & 20910: Approach Slabs
 Added “U-shaped” to dowels at backwall

 Index 21300: Bar Bending Details
 Deleted dimension lines for A/G hooks

 Changed Spiral Material Note (Spec)

Minor Revisions (cont.)



Removal of information covered in 
Specification Section 515

Index 822, 851, 852, 861, 862, 870 & 880  
Fencing and Pedestrian Railings: 

 Removed Spec and IDS items and Reorganized 
Notes (new format)
 Moved Notes to Sheet 1;
 Reorganized drawings;
 Updated references to Notes throughout.

 Splice Details: Changed the ¼” edge bevel to –
‘Round over… to remove sharp edges’

Minor Revisions (cont.)



AASHTO LRFD BDS 2016 Interim 
- Wind Loads

Index 5200  Noise Walls: 

 New wind speed categories and Load Factors for 
Extreme Event Wind on Structures (WS) (See SDG 2.4)
 110 => 130; 130 => 150;  and 150 => 170

- Approximately the same forces and flexural moments 
 Eliminated the 15’ Post Spacing for 20’-22’ walls

- 170 mph slightly less than the old 150 mph factored 
moment

- Sharpened our pencils – double reinforced section
– Includes new Development Lengths in Dim. A calculations.

Index 5250 Perimeter Walls 
=> ERRATA to be issued (Page 6 of 10)

Significant Revisions



Reorganization of Notes
Part on an ongoing effort to standardize the note formats throughout the 
Standard Indexes to make referencing the appropriate note easier and to 

help with future updates (ASTM, Specs etc.):

 Index 20010: Typical Florida-I Beam Details and Notes
 Updated 20036-20096 note references => ERRATA to be issued for Bar 

Bending Tables on Index 20036 – 20096 (Note 13 & 14 do not exist)

 Index 20120: AASHTO Type II Beam (and note references)

 Index 20210: Typical Florida-U Beam Details and Notes

 Updated 20248-20072 note references

 Index 20600: Notes & Details for Square Prestressed Concrete 
Piles

 Indexes 20654 & 20660: Concrete Cylinder Piles (and note references)

Significant Revisions (cont.)



Reorganization of Notes - continued
 Index 22600: Notes & Details for Square CFRP & SS 
Prestressed Concrete Piles

 Indexes 22612: 12” Square CFRP & SS 
Prestressed Concrete Pile

 References to 22600 Notes;

 Changed CFRP Alternate Strand Pattern: from 8 to 4 strands;

 Corrected spiral size: from 0.3” to 0.2” dia. (all square pile sizes)

 Indexes 22624: 24” Square CFRP & SS 
Prestressed Concrete Pile

 References to 22600 Notes;

 Changed CFRP Alternate Strand Pattern; from 20 to 16 strands.

 Indexes 22654 & 22660: CFRP & SS Concrete  Cylinder Piles

Significant Revisions (cont.)



DSR in 2016 (plus+)
 Index 21801: Post-Tensioning Vertical Profiles 

 Changed tendon profile and injection/venting locations to address 
flexible filler. (Also see SDB 16-07 
http://www.fdot.gov/design/bulletins/SDB16-07.pdf)

 + Clarified “Low Point/Inlet” on Profile F8 and “Filler Port/Outlet” in 
LEGEND

 Index 21802: Post-Tensioning Anchorage Protection
 Type 9 Detail: Show that the Temporary Drain Hole extends to 

the face of adjacent exterior concrete

 Index 21803: Post-Tensioning Anchorage and Tendon 
Filling Details
 Deleted High Point Inspection Detail with rigid filler pipes
 Deleted Sheet 3
 + Added vacuum system
 + Revised orientation of Inlet End Detail

Significant Revisions (cont.)

http://www.fdot.gov/design/bulletins/SDB16-07.pdf


Previously Developmental

Refer to Structures Design Bulletins 16-03 & 16-04

 Index 426: Traffic Railing – (Median 36” Single-Slope)

 Index 427: Traffic Railing – (36” Single-Slope)

 Index 428: Traffic Railing – (42” Single-Slope)

For now…. Include transition details in the Plans (see IDS).

426

427

428

DDS

New Indexes

http://www.fdot.gov/officeofdesign/bulletins/RDB16-02.pdf
http://www.fdot.gov/officeofdesign/bulletins/SDB16-04.pdf


 Index 22440: Precast Concrete CFRP/GFRP & HSSS/GFRP Sheet 
Pile Wall
 Was Developmental Design Standard Index D22440

 Added High Strength Stainless Steel (HSSS) prestressing strand option

 Added closed GFRP stirrup option

DDS

New Indexes (cont.)

Previously Developmental



 Some Structures Data Table cells were updated:
 Standard Mast Arm Data Table: 17743

- Should have been in CADD FDOTSS4 MR2 release (errata: insert Data Table)

 Approach Slabs: 20900/20910  20900
- Combined into one cell for use with Flexible or Rigid Pavement

 Post-Tensioning Data Table 21800B & 21800T
- Should have been in CADD FDOTSS4 MR2 release (errata: *  footnote numerals) 

 Concrete Sheet Piles:
- Cantilevered 22440 –CSPC 
- Deadman Anchored 22440-CSPDA 
- Soil Anchored 22440-CSPSA

Cell Revisions

http://www.fdot.gov/structures/CADD/standards/CurrentStandards/MicrostationDrawings.shtm

http://www.fdot.gov/structures/CADD/standards/CurrentStandards/MicrostationDrawings.shtm


Instructions for Design Standards 
 Updated all Data Table images when cells changed;

 IDS 426-428: (New) - Single Slope Traffic Railings
 Added length of transition to 32” F-shape and instructions to 

provide special end transition details.

 IDS-810 - 812: Bridge Fencing
 Added “Alternative Technical Proposals” section (for 

consideration of proprietary system proposals - ATC or 
CSIP).

 IDS-6011: Gravity Wall
 Correct SPT Blow Count description to match LRFD 10.6.3.1.3-1

 Updated the overall (global) stability analysis guidelines.

IDS Revisions



Instructions for Design Standards
 IDS 11860 – 17745: 

 Updated to AASHTO LRFD LTS-1

 IDS-20010: Florida I-Beam & 20120 AASHTO Type II 
Beams
 Removed reference to deleted Index 20005 (Bracing – from last year)

 IDS-21210: Conduit
 Clarified Plan Requirements

 IDS-21210: Post-Tensioning – Released as part of DSR 
 Changed descriptions for Type 1, 2, 4, 5, 6, & 7 (Deleted Type 3)

 Added descriptions of Type 3A & Type 3B

IDS Revisions (cont.)



Developmental IDDS Updates 

 IDDS 20450 Updated…
 Deleted “bottom layer” and “top layer” in C-I-P 

topping single rebar mat Design Assumptions 
and Limitations.

 Added Reinforcing Bar Bending “Type” to Bar 
Details to clarify Stirrup Bar radius

 Drip Grooves are not required

 Changed strand pattern instructions and added 
Strand Debonding discussion for Table of 
Variables bullet.

 New Pay Item for “Plain Neoprene Bearing Pads”

IDDS Revisions (cont.)



Developmental => DDS Updates 

 D6025: GRS-IBS
 Changed multiple notes and reference 

to Index 199 (deleted);

 Updated Guardrail connection to 
match Index 400.

 D20451 – D20453 Florida Slab 
Beams
 Clarified Bar Bend diameters for 

Stirrup Bars.

 D21310: FRP Bar Bending 
Details
 Changed to be more consistent with 

Details for Steel Reinforcing.

DDS Revisions

http://www.dot.state.fl.us/rddesign/DS/Dev/D06011c.pdf


Updates on Other Design Standards in the works:

 Index D6012 – Slope-Cut Retaining Wall;
 Index D20700 series – Precast Intermediate Bent Cap;
 MASH implementation

 Index D30000 series – Off-System Bridge Packages (Superstructure):
- 4 span lengths - 30’, 40’, 50’ (done) and 60’ (pending TBA);  
- 5 bridge clear widths – 15’, 24’, 28, 32’ and 40’;

http://www.fdot.gov/design/bulletins/RDB16-02.pdf

Looking Ahead

Join us June 5-7 2017 for our 6th Annual 
FDOT Design Training Expo in Orlando, FL

http://www.fdot.gov/design/training/DesignExpo/2016/Presentations/CorrosionResistantPilingandPrecastBentCapStandards-SteveNolan.pdf
http://www.fdot.gov/design/bulletins/RDB16-02.pdf
http://www.fdot.gov/design/Training/designexpo/2017/


 Fiber-Reinforced Concrete:
 Prestressed Beam Research Project: 

- BDV31 977-41 Macro Synthetic Fiber Reinforcement for Improved 
Structural Performance of Concrete Bridge Girders (2017); 

 SFRC & SYNFRC Pipe ASTM’s with 
additional durability research promoted by 
the State Materials: 

- BDV34 977-05 - Degradation Mechanisms and Service Life 
Estimation of Steel Fiber Reinforced Polymer (FRP) Concrete 
Reinforcements;

- UT-Arlington & ACPA – Protocol for 100 Year Service Life of 
SYNFRC Concrete Pipes Based on ASTM C1818.

Schematic of  proposed test to accelerate 
the corrosion of the fibers (courtesy of FAU).Photos courtesy of TxDOT: FHWA/TX-06/ 0-4819-1 Fiber 

Reinforcement in Prestressed Concrete Beams (2005)

Looking Ahead (cont.)

https://rip.trb.org/view/2015/P/1351907
https://rip.trb.org/view/2015/P/1352376
http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/0-4819-1.pdf


Message from the Structures 
Standards Group

We are here to assist you with your questions and concerns.  
Please contact us: 

 If you have a suggestion:
- for a new standard or
- for an improvement to 
- an existing standard.

 If you have any issues during design or construction:
- Fully explain the issue (photos help);
- Provide suggestions (if you have any);
- Provide any documentation that might support a proposed 

change and assist us during development.
 Anytime you have questions or concerns (but, we recommend 

always reviewing the IDS first). 



Contact Information:
Steve Nolan, P.E.

State Structures Design Office
Steven.nolan@dot.state.fl.us

(850) 414-4272

Questions ? 

mailto:Steven.nolan@dot.state.fl.us
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