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Florida Steel Design Update

Hayder Al-Salih, PhD, PE

850-414-4306

Hayder.Al-Salih@dot.state.fl.us

• SDG and SDM Updates

• HRBS Updates

• AASHTO 10th Edition

• Specs Updates 460

• Specs Updates 962

Outline Topics
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• This presentation is based on the draft SDG 2026; changes 

may occur in the final version.  

• It provides updates but is not a replacement for the official 

document. Always refer to the latest SDG for design work.
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References

SDG Changes and Updates
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Updating reference 

publications dates.

AWS D1.1/D1.1M: 2025 Structural Welding Code – Steel 25th Edition
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SDG Changes and Updates

Updating AASHTO/NSBA Steel 

Collaboration Guidelines dates.

Add reference to 10.2 Pedestrian Bridges

6

Loads
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SDG Changes and Updates

Updated design wind speed for 

Okaloosa and Santa Rosa 

counties.
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SDG Changes and Updates

Source: NSBA Steel Bridge Design Handbook

Increased assumed finishing 

machine loads based on updated 

weight data from consultants/ 

manufacturers on recent projects 
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Terminology Revision
(FCM to NSTM)
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Revise FCM to NSTM

SDG Changes and Updates

• The National Bridge Inspection Standards (NBIS) were revised in May 

2022 and eliminated the term Fracture-Critical Member (FCM) in favor 

of the term Nonredundant Steel Tension Member (NSTM) because of 

its implicitly negative connotation and because it was frequently 

misunderstood by those who did not work regularly with the NBIS. 

• In the SDG, SDM, and all our Specs, revised ‘Fracture-Critical Member 

(FCM)’ to ‘Nonredundant Steel Tension Member (NSTM)’

• Nonredundant Steel Tension Member (NSTM) = Fracture-Critical 

Member (FCM) 
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SDG and SDM Changes and Updates
Update the terminology to 

adapt NSTM instead of FCM 

12

CrossFrames and Diaphragms
Removed what is now included in LRFD 10th edition

These provisions were incorporated into the 2024 Bulletin 

SDB 24-01 and later in SDG 2025 in preparation for the 

AASHTO 10th edition release
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SDG Changes and Updates

Cycle per truck passage, n = 1.0 

for Crossframes.

Removed language that is now 

included in LRFD 10th edition.
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SDG Changes and Updates

Revised and Removed language now 

available in the LRFD 10th edition.
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SDG Changes and Updates

Adopted these 0.65 factors 

for Fat I and II in SDG 2025. 

Now added references to the 

LRFD 10th edition.

Note that LRFD only applies the 

0.65 factors to CF component 

forces, and SDG applies it to fl too

16

AASHTO 10th Edition- CrossFrames 

Revisions to improve the prediction of fatigue force ranges in cross-

frame members

1. The application of a factor of 0.65 to the Fatigue I and II 

load factors when evaluating cross-frame details for load-

induced fatigue. (Article 3.4.5)

2. Specific fatigue truck loading requirements for refined 

analysis (Article 6.6.1.2.2). The fatigue truck shall be 

confined to one critical transverse position per each 

longitudinal position throughout the length of the bridge in 

the analysis.
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AASHTO 10th Edition- CrossFrames 

Modifications to AASHTO Cross-Frame Analysis and Design
3. Revisions to account for cross-frame member end eccentricity 

and for reduced stiffness at the member end connections. In lieu 
of a more refined analysis, the equivalent axial stiffness of single 
angles and tee-section members should be taken as (Article 
4.6.3.3.4) :

• 0.65AE for non composite  (Moved from Commentary to Provisions)

• 0.75AE for composite (New)

4. Recommendations to improve the prediction of cross-frame forces in 2D 

grid models, and the prediction in general of cross-frame forces in heavily 

skewed and/or curved bridges (Article 6.7.4.1 and Article 4.6.3.3.2) 

Source: https://www.aisc.org/globalassets/nsba/conference-proceedings/2016/horton---2016-wsbs-final.pdf
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Bolts, Holes and Connections
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SDG Changes and Updates

Added a section addressing Tension 

Flanges with bolt holes for tab 

plates.

• When a girder meets this criterion, it is then not subject to 

the stringent criteria that disallow plastic design.

Source: NSBA G12.1 Guidelines to Design for Constructability and Fabrication

20

SDG Changes and Updates

Clarified the SSDE approval 

requirements for A490 bolts, specifying 

that a TSP is needed and outlining the 

minimum TSP requirements.
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SDG Changes and Updates

Remove the reference to Appendix 5A.

Revised and removed language is now 

available in the LRFD 10th edition.

Reference LRFD article 6.13.2.7 about 

shear planes with the threads 

included/excluded

22

Shear Resistance of High-Strength Bolts – Threads Included or Excluded

AASHTO 10th Edition-High-Strength Bolts  

• Shear planes located in the transition length of 

high-strength bolts should be considered with the 

threads included (Article 6.13.2.7).

• Such shear planes have traditionally been treated as 

if the threads were excluded from the shear plane

• Guidance provided for determining whether threads 

are excluded from or included in the shear plane 

considering the bolt transition length (Article 

C6.13.2.7).
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Slip-Critical vs. Bearing-Type Connections for Bracing Members

AASHTO 10th Edition-Slip-Critical vs. Bearing 

• Joints of cross-frame or diaphragm members with pretensioned high-

strength bolts installed in standard holes should be designed only as 

bearing-type connections (Article 6.13.2.1.1).

• Field experience has indicated that slip in these connections is not 

likely, and if slip occurs, it is not anticipated to be detrimental to the 

geometry or serviceability of the structure.

• Faying surfaces of joints that are designed as bearing-type connections 

need not satisfy the surface condition preparation for slip-critical 

connections (specified in Article 6.13.2.8); coatings are permitted in 

bearing-type connections.

24

Connections for Bracing Members

SDG and SDM 2025

(SDM)

23

24



11/10/2025

13

25

Stability Requirement

26

SDG Changes and Updates

Added language to indicate that 

3 girders must meet the same 

range of applicability for S, L, 

and ts as stated for 4 girders.

Added language to meet 

the stability bracing 

requirements of LRFD
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SDG Changes and Updates

Added language to meet 

the stability bracing 

requirements of LRFD

28

AASHTO 10th Edition-Minimum Stability Bracing  

• Addition of minimum stability bracing, requirements for cross-frame and diaphragm members in I-girder 

bridges during the deck placement (AASHTO Article 6.7.4.2.2) (similar to the requirements in AISC 

Appendix Article 6.3.2).

  

βg = effective in-plane girder stiffness for stability bracing (kip-in./rad.)

βsec = cross-sectional (girder web) distortion stiffness for stability bracing (kip-in./rad.) 

βbr = brace stiffness of the diaphragm or cross-frame that restrains twist of a beam or girder (kip-in./rad.)

27
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Tapered Girder

30

SDG Changes and Updates

We now allow tapered girder ends with 

a slope of 1:12 or less with SSDE 

approval. 

While dapped ends are prohibited due 

to poor fatigue performance, tapered 

ends at a low slope do not share this 

issue and are not considered risky.

Resource: FHWA/TXDOT-Report 0-2102-1-Project 0-2102 

 

This is for simple support, different than 

the haunch at pier/negative moment
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Pedestrian Bridges 

We have a 

comprehensive 

presentation on this 

topic. Make sure to 

attend Dennis’s 

presentation this 

afternoon (2:05 PM - 

3:00 PM)

32

SDG Changes and Updates

Removed the redundancy factor 

requirement for prefabricated steel 

truss pedestrian bridges classified 

as Category 1.

We are easing the requirements for fabricators of prefabricated steel two-truss systems (using steel 

hollow structural sections) that comply with FDM 266.4. These systems are classified as Category 1 

and Redundant.
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Fatigue and Fracture

34

SDG Changes and Updates

Added language to classify all 

tension components of a two-truss 

superstructure as NSTM, except for 

Category 1 pedestrian bridges
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SDG Changes and Updates

For NSTM, use Fatigue Detail Category C or better (except Category D for 

drain and vent holes of Box Sections)

For NSTM steel truss bridges (Vehicular and Pedestrian), except for 

Category 1 Pedestrian bridges, submit the fatigue details for SSDE approval.

36

Box Section

35
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SDG Changes and Updates

Source: NSBA G12.1 Guidelines to Design for Constructability and Fabrication

Updated drain and vent holes requirements for steel 

box girders. Limit the # of drains (Category D details) in 

the bottom flange (high stress range) to bent, pier, and 

low points, and add vent holes (Category D details) at 

the web (low stress range)

38

SDM Changes and Updates

Updated Figure 16.11-4 for drain hole and vent hole. 

Place vent holes in both webs of each box spaced at 50’ 

along the entire girder length. Locate vent holes ¼ to ½ 

of the web height from the top flanges
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SDM Changes and Updates

Removed commentary language that 

limited external diaphragm connection 

options. Give more flexibility and 

alleviate issues with installation and 

conflicts with the bearings

40

Half Round Bearing Stiffener

(HRBS)

39
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Half-Round Bearing Stiffeners (HRBS)

AASHTO 10th Edition 

AASHTO Table 6.6.1.2.3-1

New Condition 4.2: Category C’

Fatigue characterization of half-round 

bearing stiffeners

• HRBS are to be fillet welded to both flanges of the cross section

• All welds should be continuous to seal the interior of the half-round. 

• The connection plates are to be fillet welded to the half-rounds but 

should not be attached to the flanges of the cross-section. 

42

SDG Changes and Updates

Added SSDE approval 

requirement for HRBS. SDO is 

currently conducting research 

and has not established final 

conclusions on the adoption

• Fabricated by pipe splitting or plate rolling.

• Allow for a perpendicular connection between the stiffener and a cross-

frame for any skew angle at a support

• Offers simpler crossframe fabrication, installation, and fit-up due to the 

elimination of bent plates

• Provide increased warping torsional restraint for LTB at the ends of 

unbraced lengths 
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SDG 2027- FDOT HRBS Updates

FDOT –FIU Research

Recommendations regarding 

dimensions, thicknesses, and 

welding details

44

Fatigue characterization of Obliquely 
Oriented Welded Attachments

AASHTO 10th Edition 

AASHTO Table 6.6.1.2.3-1

New Condition 7.3: fatigue categories 

transitioning between C' and E as a function of 

the skew angle, θ

(for attachments longer than 4 inches and less than 1-inch thick attached by groove or fillet welds)
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AASHTO LRFD 10th Edition

46

Revised the fatigue detail categories Table 6.6.1.2.3-1:

AASHTO 10th Edition- Fatigue Detail Table

• Changed the exponent for the finite-life fatigue resistance equation from 1/3 to 

1/m, and added the “growth constant”, m, to Table 6.6.1.2.3-1 for all fatigue details. 

• Added the 75-year (ADTT)SL equivalent to infinite life to Table 6.6.1.2.3-1

• Eliminated Tables 6.6.1.2.3-2, 6.6.1.2.5-1, and 6.6.1.2.5-3

45

46



11/10/2025

24

47

AASHTO 10th Edition- Shear Stud Design 

• Revised the equation for the nominal shear resistance, Qn, of a stud shear connector at the strength 

limit state (somewhat more conservative).

• Deleted all references to channel shear connectors.

48

Revised the fatigue detail Table 6.6.1.2.3-1 as follows:

• Added the fatigue resistance data for studs and high-strength bolts to Table 6.6.1.2.3-1, with new condition 9.2  

• Changed the slope of the fatigue resistance curve for studs in the finite-life region from -3.00 to a flatter slope 
of -5.00. 

AASHTO 10th Edition- Shear Stud Design 

47
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Lateral Torsional Buckling of Nonprismatic Unbraced Lengths

AASHTO 10th Edition-LTB 

• Replace the approximate approach with more accurate alternatives for 

determining the structural capacity of steel I-girders in negative 

moment regions over interior piers with nonprismatic unbraced 

lengths, including variable web-depth members.

• Allow for a more accurate computation of the elastic LTB resistance of 

longer nonprismatic unbraced lengths of noncomposite I-section 

members during temporary construction conditions. L1

Lb

L2

2 1

Pier 

CL
Cross-frame 

CL

Girder Elevation

Article D6.6 (Appendix D6 - 10th 
Edition) – Elastic Lateral-Torsional 
Buckling Load Ratio, γe, for 
Nonprismatic Unbraced Lengths of I-
Section Members- Methods A, B, 
and C

METHOD A  (Article D6.6.2):Based generally on procedures in AISC Design Guide 25 (2nd 
Edition) with some modifications. Can also be used as an alternative for investigating reverse-
curvature bending in a more refined manner in certain cases. Can be used for constant and 
variable web depths.

METHOD B  (Article D6.6.3) :Based on the use of a weighted-average section approach; i.e., 
using a prismatic unbraced length with effective section properties to “replace” the nonprismatic 
unbraced length.  Can be used for constant and variable web depths.

METHOD C  (Article D6.6.4) : Refined analysis – estimate γe as the eigenvalue from an 
elastic buckling analysis using a thin-walled open-section member model or an elastic three-
dimensional shell-element model that captures the significant effects of the nonprismatic 
geometry (e.g., SABRE2 or ABAQUS).  Use where Method A or B are not applicable or to get a 
more refined (and likely less conservative) estimate of the member resistance.

50

AASHTO 10th Edition-LTB 

• The methods do not supersede each other.

• There is no favor given to any of the alternative methods to calculate γe
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• Revision to LRFD Articles 6.10.8.2.3b, replacement of the equation for the moment-gradient modifier, 

Cb, with the quarter-point equation given in the AISC Specification:

• Revision to LRFD Articles 6.10.8.2.3a, replacement of the equation for the compact unbraced length 

limit, Lp, with the equation given in the AISC Specification for general I-section members:

51

AASHTO 10th Edition-LTB 

𝑪𝒃 =
𝟏𝟐. 𝟓𝑴𝒎𝒂𝒙

𝟐. 𝟓𝑴𝒎𝒂𝒙 + 𝟑𝑴𝑨 + 𝟒𝑴𝑩 + 𝟑𝑴𝑪

𝑳𝒑 = 𝟏. 𝟏𝒓𝒕

𝑬

𝑭𝒚𝒄

Methods to handle reverse curvature are 

discussed in the Commentary.

9th edition

𝑳𝒑 = 𝟏. 𝟎 𝒓𝒕

𝑬

𝑭𝒚𝒄
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Specs 460 and 962 Update

51
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Specs 460 Updates

Specs 460: Structural Steel and Miscellaneous Metals

 

Summary of Key Changes:
• Terminology updates (primary members and NSTM) are necessary to align 

with AASHTO and SDG

• Section 460-1.2 is removed due to fabricator qualification requirements 

explained in Materials Manual 11.1 Volume II. 

• Reference to A490 bolts is being removed from the Specifications. 

• The bolting requirements in Section 460 are explicitly for A325 bolts. 

• A TSP is required for A490 bolts.  

• Updating bolt hole geometry to align with AASHTO, namely 1” and 1 1/8” 

What 

Changes?

Specs 962: Structural Steel and Miscellaneous Metal Items 
(Other Than Aluminum)

Summary of Key Changes:

• Terminology updates (primary member and NSTM) are necessary to align with 
AASHTO and SDG. 

• Reference to A490 bolts is being removed from the Specifications. 

• Updated the tables to reflect the corrected ASTM standards for hardware (bolts, 
nuts and washers) and removed inconsistencies. 

• Updated the galvanizing table for hardware.

54

Specs 962 Updates

What are the key 

changes in 

Specs 962?
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Safety Message

55

Contact Us

56

Hayder Al-Salih, Ph.D., PE
Structures Design Engineer

(850) 414-4306

Hayder.Al-Salih@dot.state.fl.us

Vickie Young, P.E.
Assistant State Structures Design Engineer

(850) 414-4301

Vickie.Young@dot.state.fl.us
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Questions:

57

57

58


	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: SDG Changes and Updates
	Slide 6
	Slide 7: SDG Changes and Updates
	Slide 8: SDG Changes and Updates
	Slide 9
	Slide 10: SDG Changes and Updates
	Slide 11: SDG and SDM Changes and Updates
	Slide 12
	Slide 13: SDG Changes and Updates
	Slide 14: SDG Changes and Updates
	Slide 15: SDG Changes and Updates
	Slide 16: AASHTO 10th Edition- CrossFrames 
	Slide 17: AASHTO 10th Edition- CrossFrames 
	Slide 18
	Slide 19: SDG Changes and Updates
	Slide 20: SDG Changes and Updates
	Slide 21: SDG Changes and Updates
	Slide 22: AASHTO 10th Edition-High-Strength Bolts  
	Slide 23: AASHTO 10th Edition-Slip-Critical vs. Bearing 
	Slide 24: SDG and SDM 2025

	Untitled Section
	Slide 25
	Slide 26: SDG Changes and Updates
	Slide 27: SDG Changes and Updates
	Slide 28: AASHTO 10th Edition-Minimum Stability Bracing  
	Slide 29
	Slide 30: SDG Changes and Updates
	Slide 31
	Slide 32: SDG Changes and Updates
	Slide 33
	Slide 34: SDG Changes and Updates
	Slide 35: SDG Changes and Updates

	Box Sections
	Slide 36
	Slide 37: SDG Changes and Updates
	Slide 38: SDM Changes and Updates
	Slide 39: SDM Changes and Updates

	HRBS
	Slide 40
	Slide 41: AASHTO 10th Edition 
	Slide 42: SDG Changes and Updates
	Slide 43: SDG 2027- FDOT HRBS Updates
	Slide 44: AASHTO 10th Edition 

	AASHTO 10th Edition
	Slide 45
	Slide 46: AASHTO 10th Edition- Fatigue Detail Table
	Slide 47: AASHTO 10th Edition- Shear Stud Design 
	Slide 48: AASHTO 10th Edition- Shear Stud Design 
	Slide 49: AASHTO 10th Edition-LTB 
	Slide 50: AASHTO 10th Edition-LTB 
	Slide 51: AASHTO 10th Edition-LTB 

	Specs Updates
	Slide 52
	Slide 53: Specs 460 Updates
	Slide 54: Specs 962 Updates

	Untitled Section
	Slide 55
	Slide 56
	Slide 57: Questions:
	Slide 58


