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Changes and Updates

1.6 REFERENCES

A. Except where modified in the Structures Manual, conform to the requirements of the
specifications, codes, manuals, and design requirements referenced in this section.

B. AASHTO Publications

1. AASHTO/AWS D1.5M/D1.5- Bridge Welding Code, 12020-8tk Edition.
. Construction Handbook for Bridge Temporary Works, 2nd Edition (2017)
. Guide Design Specifications for Bridge Temporary Works, 2nd Edition (2017)
. The Manual for Bridge Evaluation (MBE), 3rd Edition (2018)

Updating reference

publications dates.

th

BwN

\terim

5. LRFD Bridge Design Specifications, 10ih8tk Edition. This document is
referenced throughout the Structures Manual as “LRFD". D. Gther Publicati
6. LRFD Movable Highway Bridge Design Specifications, 2nd Edition (2007) - oer l:‘ ea IOT ) . . e
with 2008, 2010, 2011, 2012, 2014, 2015 and 2018 Interims 1. AISC Stee| Construction Manualssess e

B . . P 2. ACI 318 48{22}Building Code Requirements for Structural Concrete. This
7. LRFD Specifications for Structural Supports for Highway Signs, Luminaires an| - “ "
Traffic Signals, 1st Edition (2015) with 2017, 2018, 2019, 2020, and 2022 document is referenced throughout the Structures Manual as “ACI CODE-318".

interims 3. FHWA GEC 11 (FHWA-NHI-10-024 & FHWA-NHI-10-025) Design and
. Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes
-Volumes 1 & 2.

4. AREMA Manual for Railway Engineering

5. Code of Federal Regulations 23 CFR 635.410

6. ASCE Standard ASCE/SEI 7 -48-Minimum Design Loads for Buildings and
Other Structures
. 2842 Florida Accessibility Code
8. Florida Building Code

9. Life Safety Code

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

5 SUPERSTRUCTURE - STEEL —————— Guidelines to Design for

Constructability and Fabrication

5.1 GENERAL 612.1-2020

A. In addition to LRFD Section 4, see SDG 5.13 for straight steel |-girder units and
SDG 5.14 for horizontally curved steel |-girder units.

B. Design and detail the cross-frames for steel |-girder superstructures for Steel Dead
Load Fit (SDLF). No Load Fit (NLF) and Erected Fit (EF) may be used where
appropriate. Total Dead Load Fit (TDLF) is not permitted unless approved by the
SSDE, except for phase or widening construction in which the cross-frames located
in the closure pour bay must be detailed for TDLF. See SDG 5.7 and SDG 7.5.

C. Refer to the following AASHTO/NSBA Steel Collaboration Guidelines (available at
http:/fwww.aisc.org/nsbal) with the exceptions as detailed in this chapter:

1. G1.4 - 2008 Guidelines for Design and Details
2. G12.1 - 20202848 Guidelines to Design for Constructability,
3. G13.1- 2019 Guidelines for Steel Girder Bridge Analysis.

D. Only the non-redundant steel superstructure systems listed below are permitted.
See SDG5.3.2.

1. l-girders in two girder cross sections when approved by the SSDE. See SDG
10.2 for pedestrian bridges.
2. Truss /arch bridges when approved by the SSDE. See SDG 10.2 for pedestrian -

bridges. Updating AASHTO/NSBA Steel
Collaboration Guidelines dates.

AASHIO f@

Add reference to 10.2 Pedestrian Bridges

(2}

Loads

6
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Changes and Updates

Table 2.4.1-1  Design Wind Speed, V 115(51) : 140(63)
Design Design Design 180(67)
i Wind . Wind . wind
County (Dist) speed County (Dist) speed County (Dist) Speed i
(mph) (mph) (mph) M
Alachua (2) 130 Hardee (1) 150 Okaloosa (3) | 170458
Baker (2) 130 Hendry (1) 150 | Okeechobee (1) 150 / 14(:1560::}5”

Bay (3) 150 Hernando (7) 150 Orange (5) 150 _,I\ \l 160(72)
Bradford (2) | 130 Highlands (1) 150 Osceola (5) 150 180072) —370(76) Q} 7476)
Brevard (5) 170 Hillsborough (7) 150 Palm Beach (4) 170 1(51) \\)Jﬂw(ﬂo)
Broward (4) 170 Holmes (3) 150 Pasco (7) 150 ‘2?43?)7 o
Calhoun (3) 130 Indian River (4) 170 Pinellas (7) 150 )

Charlotte (1) 170 Jackson (3) 130 Polk (1) 150
Citrus (7) 150 Jefferson (3) 130 Putnam (2) 130
Clay (2) 130 Lafayette (2) 130 St. Johns (2) 150
Collier (1) 170 Lake (5) 150 | St Lucie (4) | 170 Updated design wind speed for
Columbia (2) 130 Lee (1) 170 Santa Rosa (3) | 170458 Okaloosa and Santa Rosa
counties.
TRANSPORTATION
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Changes and Updates

2.13 CONSTRUCTION LOADS
2.13.1 Constructability Limit State Checks

In the absence of more accurate information, the following construction loads can be #
assumed for investigation of the strength and service limit states during construction in SeREED
accordance with LRFD 3.4.2 and SDG 2.4.3, and for investigation of deck overhang
bracket force effects in accordance with LRFD 6.10.3.4. These loads are applicable to /
conventional beam or girder superstructures with cast-in-place decks. All construction el —
loads assumed in the design of the structure shall be listed in the plans.

A. Finishing machine load: The finishing machine load shall be per the manufacturer's —————|
specifications and be applied as a moving load positioned to produce the maximum — L=
response. In the absence of manufacturer's specifications, assume the following loads: —
W = Bridge Width (ft) Total Weight of Finishing Machine (kips) > ;wm
26 =W =32 137 \
32 <W<56 1544 / —
56 <W=80 1743
80 <W <120 2048 FASCIA GRDER

Source: NSBA Steel Bridge Design Handbook

Increased assumed finishing

machine loads based on updated

i TRANSPORTATION
weight data from consultants_/ STAPaSIUM
manufacturers on recent projects
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Terminology Revision
(FCM to NSTM)
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Changes and Updates

Revise FCM to NSTM

» 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. | !
* Inthe 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)

TRANSPORTATION
SYMPOSIUM
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Changes and Updates

Update the terminology to
adapt NSTM instead of FCM

5.3.2 Fracture (LRFD 6.6.2)
) ) y 13.10 PIER DESIGN CONSIDERATIONS - INTEGRAL PIERS
D. Avoid Nonredundant Steel Tension Méracture-critical members. Nonredundant Steel
TensionFracturecritical requirements are expensive due to the intensive welding Integral piers present significant design and detailing challenges. Figure 13.10-1 through
procedures, base metal and weld tests, and inspections after fabrication. Fig 16.5 GIRDER ELEVATION
to )
E. Delete the 2nd ;‘:araglqltap}j of LRFD 6.6.2.2 related to System Redundant Members. det Girder Elevation sheets are required on all bridges with a steel superstructure. The
Commentary: The identification and use of System Redundant Members are not girder elevation may be shown on the Framing Plan, or this may be a separate sheet.
allowed by FDOT. A. | Much of the information presented here can be shown in tabular format, as required.
F. Designate on the plans, all: Detail girder elevation upstation left to right. At a minimum, include the following on the
. ’ . E Girder Elevation sheet:
1._Primary (main) memb Also. identifv areas of primarv members that are . A ) K X X
7.5.4 Remaining Fatigue Life Estimate for Steel Bridges "| 21.2.5 Main Girder Elevation Drawings
¢ A. During the PD&E phase, include an evaluation of the fatigue limit state in the Bridge B. Main Girder Elevation sheets are required for bascule spans. Detail main girder
Analysis if any portion of a steel superstructure unit is retained. Follow the elevation from tail to tip, going left to right. At a minimum, include the following on the
applicable steps outlined below: c Main Girder Elevation sheet:
Step 1: Determine the ADTTsL per LRFD 3.6.1.4 using the /_\DTT information ’ A. Elevation view of girder. Provide matchlines for girders that require more than 1 sheet.
available. The ADTT should be approximately at the mid-point of the assumed 75- D. X i . o .
year service life of the existing steel superstructure unit. e B. Top/Bottom view of glrder.(As requl!'ed )- For box main _glrders, show lateral bracing
Step 2: Determine if the Fatigue | (infinite life) or Fatigue Il (finite life) limit state ) in top view and show longitudinal stiffeners in bottom view.
applies. L | F C. Shear connector spacing along centerline of girder (centerline of box for box girders).
Step 3: If the Fatigue | limit state applies for all members and details, no further s D. Flange plate sizes.
evaluation is required. Report this in the Bridge Analysis. - E. Web plate size.
Step 4: If the Fatigue Il limit state applies, an app . .
L | fatigue lfe for each fatigue detail as follows: F. Weld sizes and types. Reference welding symbols at www.aws.org.
B. For steel bridges containing a Nonredundan Tension Membe G. Field splices.
(NSTM Fraeture-Critieat-Member{RCM; where the Fatigue Il limit state applies, H. Shop splices. Designate optional splices as required.
contact the SDO for recommendations. . .
I. Plates to be Charpy V-Notch (CVN) tested shall be identified. Indicate

NSTMFraeture-Gritical-Members by notation-{FSi4.

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

TRANSPORTATION
SYMPOSIUM



Changes and Updates

11/10/2025

212 LIMIT STATES
2.12.3 Fatigue (LRFD 3.6.1.4.2)

When designing for the Fatigue Il limit state, use the following procedure to calculate
the ADTTsL (LRFD 3.6.1.4.2):

D. For the following roadways with a Limited Access functional classification (Interstate,
Expressway, and Freeway), the ADTTs. needs to be equal to or greater than:
e Ramps (1 lane): 1700,
* Ramps (2 or more lanes): 3100,
* Mainlines and Collector-Distributor (C-D): 3100.

Commentary: It is anticipated that many cross-frames connections will be designed for
the Fatigue Il Limit State.

Table 6.6.1.2.5-1—Cycles per Truck Passage, n

Longitudinal Members
Simple-Span Girders 1.0
Continuous Girders:

1) near interior support 1.5
2) elsewhere 1.0
Cantilever Girders 5.0
Orthotropic Deck Plate 5.0

Connections Subjected
to Wheel- Load
Cycling

Trusses 1.0

Transverse Members
Cross-frames and 1.0
diaphragms

Floorbeams
Spacing > 20.0 ft 1.0

Floorbeams
Spacing < 20,0 ft

Cycle per truck passage, n = 1.0

for Crossframes.
Removed language that is now

TRANSPORTATION
SYMPOSIUM

included in LRFD 10th edition.

5.3.2 Fracture (LRFD 6.6.2)

A. Replace rows 10 and 11 in LRFD Table 6.6.2.1-1 as shown below. Members in row
11 are exempt from Charpy V-notch testing. See SDM 2.14 for the definition of skew
angle.

Diaphragm and cross-frame members
and mechanically fastened or welded
cross-frame gusset plates in straight I-
girder bridges, skewed straight I-girder
units that are designated as Case 1, 2, or
3 (see SDG 5.13.1), and in horizontally
curved |-girder bridges satisfying all the
conditions specified in Article 4.6.1.2.4b
(for neglecting the effects of curvature)

Secondary

Diaphragm and cross-frame members
and mechanically fastened or welded
cross-frame gusset plates in straight I
girder units that are designated as Case 4
or 5 (see SDG 5.13.1), and in horizontally Primary
curved |-girder bridges not satisfying one
or more of the conditions specified in
Article 4.6.1.2.4b (for neglecting the
effects of curvature)

[}

. Add the following to row 13 of the LRFD Table 6.6.2.1-1:

Intermediate external diaphragms provided in accordance with SDG 5.6.3.D are
primary members -
row-t: /

Revised and Removed language now
available in the LRFD 10th edition.

Table 6.6.2.1-1, (cont.)—M

For composite box-girder bridges: Primary
o Intermediate internal diaphragms that
are provided for continuity and their
associated intermediate external
diaphragms;

External support diaphragms or cross-
frame members and mechanically
fastened or welded external support
cross-frame gusset plates:

Internal support diaphragms in straight
bridges with skewed supports or in
horizontally curved bridges not
satisfying one or more of the conditions
specified in Article 4.6.1.2.4c for
neglecting the effects of curvature; and
Intermediate external diaphragms
provided in bridges with concrete decks
designed using the empirical design
method to satisfy the design conditions
specified in Article 9.7.2.4.

5.6.3 Cross Frames (LRFD 6.7.4)
A. Design external cross frames as an "X-frame” or a "K-frame" as noted for "I-girders”.

B. Design internal cross frames as a "K-frame”. Show internal cross frames to be
connected by welding or bolting to stiffeners in the fabrication shop.

C. Detail cross frames to be attached to box girders at stiffener locations.

Commentary: An "X-frame" internal diaphragm is easier to fabricate and erect than a "K-
frame, " but the "K-frame" allows easier inspection access in box girders.

D. Exterior intermediate diaphragms required by SDG 2.10 shall be plate diaphragms
complying with the following:

1. Diaphragms shall be full-width connecting the box girders. Each box girder shall
have an interior plate diaphragm colinear with each exterior diaphragm. The
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Note that LRFD only applies the
0.65 factors to CF component
forces, and SDG applies it to f; too

Changes and Updates

Table 5.13.4-2 Girder Flange Lateral Bending Stresses Due to Skew Effects l
5.13.3 Additional Criteria for Case 1 Girder Location’ Untactored 1 k) FI:;:nggu: cons Table 5.13.4-3 Cross-Frame Component Forces
. X
A. The girder flange lateral bending stresses dua to skew effe 10 (ks ToadCase | TopGhord | Diagonals T Bowem Chiora
B. The forces to design the intermediate and end cross-fram| Intermediate Cross-Frames Simple Spans
connections are shown in Table 5.13.3-1. Near Support at the 1.SRDDP
obtuse corner for 75 35 Strength I' (kips) 40 70 L *
Table 5.13.3-1 Cross-Frame Component Forces Simple Spans 85%(S/Dw) - 1152 100
Load Case Top Chord Diagol Fatigue Range? 0.10°RDDP +
interm :llate cr ‘-Fr = g Near End Supports at 75= (kips) 10 12 3(S/Dw) + 52 15
_ hd oss-Frames | the obtuse comerfor | [25+(RDDP/135) | 5.5 PR
Strength I' (kips) 40 60| | Exterier |  Continuous Units 0] = 12 (kips) v 15 10 20
Fatigue Range (Kips) 10 10 s —r 5
Constructibility” (kips) 15 10 I\éear \n:‘sr\ufr s At ross-Frames pans
upports o : I 0.35°RDDP + 1.3*RDDP +
Stength T End :;“s-mmes = Continuous Units Stratighh 1! kee) 8 20%(S/Dw) +20270 | 85*(S/Dw) - 90> 100
ngth I'4 (kips)
Fatigus Range? (Kips) I 10 Within Span 0 0 Fatigue Range? 10 — 0.20°RDDP +
Constructibility™* (kips) 3 5 (kips) 8°(S/Dw)-22 15
Near Supports for 75 5 -
1. The forces shown for Strength | are already factored Simple Spans : 2. Constructibility® 40 20 40
2. Apply load factors for Fatigue | or Il loading as (kips)
apply a factor of 0.65 (LRFD 3.4.5 Near End Supports End Cross-Frames
3. The valuss ars for the unfactored force induced into the crog for Continuous Uniits 10 4.5 Strength I'
composite weight of the concrets deck and SIP forms. Apply| | Interior (kips) 100 100 75
applicable. Near Interior = —
4. For end cross-frames directly supporting a free edge of the Supports of 75 NIAL aligus ange 10 15 15
da notinclude effects of the concrete edge beam weight and Continuous Units ' 2"”' -
10 10 10
Within Span 0 o (kips)
" . 1. The forces shown for Strength | are already factored.
1. Near is defined as the first two cross-frame lines adjacent to the support. Trai i
Adopted these 065 fa Ctors flange lateral bending stress from the value in the table at the first cross-fram| | 2- ;‘ei:&"g Zﬁg;;ﬁfffjﬂf Fatigue | or Il loading combinations as applicable. In addition, apply a
A a value of zsro at the second cross-frame location ILRFD 3.4.5
for Fat | and Il in SDG 2025. . Apply.a 1.6 or 1.2 load factor for the Srengh | and Service Il oading compin] | 3 T Values are forthe unfactored force induced into the cross-frames due to the weight of the
reapectvely. These are weighted average load factors (6., Incudes dead a concrete deck and SIP forms. Apply other forces effects as applicable.
Now added references to the tecommended in the FOOT Research Project BEB13. 4. For end cross-frames directly supporting a free edge of the concrete deck, these forces do
o ) : not inciude effects of the concrete edge beam weight and a local wheel load.
LRFD 1 Oth edltlon . Apply load factors for Fatigue | or Il cading combinations as applicable. In ad
- a factor of 0.65(LRFD 2.4.5),

15

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 | and Il
load factors when evaluating cross-frame details for load-
induced fatigue. (Article 3.4.5)

3.4.5—Load Factors for Cross-Frames and
Diaphragms at the Fatigue Limit State

The Fatigue I and II live load factors, yz, shall be
multiplied by an additional factor of 0.65 when evaluating
load-induced fatigue in cross-frames and diaphragms.

6.6.1.2.2—Design Criteria

For load-induced fatigue considerations, each detail

2. Specific fatigue truck loading requirements for refined )
shall satisfy:

analysis (Article 6.6.1.2.2). The fatigue truck shall be
(6.6.1.2.2-1)

confined to one critical transverse position per each
longitudinal position throughout the length of the bridge in
the analysis.

v(Af) < (AF),

investigated for load-induced fatigue. To determine the
range of force in the cross-frame or diaphragm member
under consideration, the single fatigue truck shall be
positioned as specified in Article 3.6.1.4.3a, but with the
truck confined to a single transverse position during each
passage of the truck along the bridge.
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10th Edition- CrossFrames

Modifications to AASHTO Cross-Frame Analysis and Design

3. Revisions to accognt for cross-frame member end gccentriqity 4.6.3.3.4c—Equivalent Axial Rigidity of Single-
and for reduced stiffness at the member end connections. In lieu Angle and Tee-Section Cross-Frame Members
of a more refined analysis, the equivalent axial stiffness of single
angles and tee-section members should be taken as (Article

In lieu of a more refined analysis, the equivalent
axial rigidity of single-angle and tee-section cross-frame

.0.0.0.4) members should be taken as 0. in the analysis
4.6.3.3.4) bers should be tak 0.654E in ly
+ 0.65AE for non composite (Moved from Commentary to Provisions) model for  the noncomposite condition ~ during
- . construction. In lieu of a more refined analysis, the
» 0.75AE for composite (New) equivalent axial rigidity of single-angle and tee-section
— CROSS-FRAME MEMBER cross-frame members should be taken as 0.754F in the
ANGLE OR WT analysis model for the composite condition.

| | =k
—> = = <= €

GUSSET PLATE

Source: https://www.aisc.org/globalassets/nsba/conference-proceedings/2016/horton---2016-wsbs-final.pdf

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)

17

Bolts, Holes and Connections
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Changes and Updates

Added a section addressing Tension
Flanges with bolt holes for tab
plates.

5.1.8 Tension Flanges with Holes (LRFD 6.10.1.8)

Add the following to LRFD 6.10.1.8:

For tension flanges that have cross-frame tab plates with bolt holes that do not remove
more than 15% of the gross area of the flange, the holes can be ignored.

~ COHNECTION
PLATE

i L TABPLATE
»

— TEMSION FLANGE

WELD AFTER PLATE |5
BOLTED TO FLANGE

* When a girder meets this criterion, it is then not subject to
the stringent criteria that disallow plastic design.

CATEGORY £ —~]

S BOLT(TVR) —,

6.10.1.8—Tension Flanges with Holes

When checking flexural members at the strength
limit state or for constructibility, the following additional
requirement shall be satisfied at all cross-sections
containing holes in the tension flange:

L catesoare

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

f<084 2 |E <F, (6.10.1.8-1)
4 TRANSPORTATION
SYMPOSIUM
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Changes and Updates

5.4 BOLTS (LRFD 6.4.3.1 and 6.13.2)

A. Design structural bolted connections as either bearing or slip-critical connections in
accordance with LRFD 6.13.2 and as modified by the following:
1. SDG 5.13.1 and SDG 5.14.
2. For composite box girder bridges, design all connections of primary members with

slip-critical connections. Secondary members may be designed using bearing
connections.

3. Use slip-critical connections for steel integral and/or straddle caps (regardless of
their classification of superstructure or substructure).
B. Use standard size holes for all bearing-type connections.

C. Use ASTM F3125 Grade A325 high-strength bolts. Use Type 1 bolts for painted
non-weathering steel connections. Use Type 3 bolts for weathering steel
connections (uncoated or painted).

D. De-nstuse-ASTM F3125 Grade A490 bolts require approval unless-appravad-by the | —— Clar‘lfled the SSDE apprOval
SSDE and a Technical Special Provision (TSP). The items to be addressed in the TSR—"| requirements for A490 bolts, Specifying

include, but are not limited to. the following: handling, lubrication. installation, tighténing,

testing, and corrosion protection. that a TSP is needed and outlining the

minimum TSP requirements.

TRANSPORTATION
SYMPOSIUM
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Changes and Updates
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5.11 CONNECTIONS AND SPLICES (LRFD 6.13)
A,

. When-the-thick

Commentary: The requirements for excluding threads # < = e

Specify and detail bolted (not welded) field connections.

et - ided-n-AppendbBA—Field welding of sole plates
(without sliding surfaces) to the bottom flange of steel |-girders is permissible.
Details shall be included in the plans in accordance with SDIM 16.11. Other field
welding is allowed only by prior written approval by the SSDE.

£ the nlate adi tio the nutic araater than-oreaualto-3/-inch
g g a v

b th nthe bolt shear st th

g
—For cross-frames, the strength of the bolted connections can be
based on the bolt shear strength with threads excluded from the shear plane when a
Plan Note is included requiring that the washer and direct-tension-indicator (DTI), if
used, be placed under the nut and the thickness of the connecting parts (e.g.,
connection plate, gusset plate, and chord member as applicable), meet the following:

ith thraad luded

th of th,
£}

ia-contained in LRFD C6.13.2.7.3h

AASHTO LRED Bridae Dacicn S

= 10tk Editian of th
hich oot e i

g Ej
reduction-in-the-nurmberofboliswhanthread. luded Th. doineh nlat

thicl T RN ioimed

PHET N ) " i adanie tan 108 o it
L (4 g

21

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

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

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).

Ly

Figure C6.13.2.7-1—Di for Determination of
Threads Excluded from or Included in the Shear Plane

TRANSPORTATION
SYMPOSIUM
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10th Edition-Slip-Critical vs. Bearing

Slip-Critical vs. Bearing-Type Connections for Bracing Members

«  Joints of cross-frame or diaphragm members with pretensioned high- L{' £
strength bolts installed in standard holes should be designed only as o=
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.

TRANSPORTATION
SYMPOSIUM

Connections for Bracing Members

5.4 BOLTS (LRFD 6.4.3.1 and 6.13.2)
A. Design structural bolted connections as either bearing or slip-critical connections in
accordance with LRFD 6.13.2 and as modified by the following:
5.14 HORIZONTALLY CURVED STEEL I-GIRDER UNITS
1. SDG 5.13.1 and SDG 5.14.
Design horizontally curved steel I-girder units in accordance with LRFD and the
following requirements:
Table 5.13.1-1 Design Criteria for Straight Steel |-Girder Units A. For horizontally-curved I-girder units satisfying all the conditions specified in LRFD
Skew Cross-Frame Calculate 4.6.1.2.4b, design the cross-frame connections as bearing connections. Do not
case s:;;" 5'“"’;9’?"“"’ Index g;:::::;’i"‘; R"":"':::;s‘i":;"[s) Connection | Cross-Frame calculate a load rating factor for the intermediate or end cross-frames.
(1) Type Rating Factor B. For horizontally-curved |-girder units not satisfying all the conditions specified in
AT i contiguous? and LGA ) LRFD 4.6.1.2.4b, design the cross-frame connections as slip-critical connections. Do
1 & 0s20 12045 | paraliel toskew | [LRFD4.6.22] Bearing No not calculate a load rating factor for the intermediate or end cross-frames except as
5.13.3 angle noted in Number C.1 below.
5.13.2
2 s |20°<es50° | Ls03 :;“nﬂg:’;“sfr:;‘; [LRED 456.2.2) Bearing No
5.13.4 ¢ 5.3 TYPICAL STEEL GENERAL NOTES (SDM)
. LGA and RMA E. Bolted Connections
3 (9035 9550 h$045 Any [LRFD46.22& Bearing No 3. For cross-frame connections identified as bearing, install high-strength bolts in
4.63) accordance with Section 460-5 of the Specifications. Prepare faying surfaces to
4 | 5138 6550° 508 Any® RMA Slip-critical No® SSPC SP-10. Threads are excluded from the shear plane. The washer and
[LRFD463] direct-tension-indicator (DTI), if used, must be placed under the nut. Do not
5 | 5137 8s60° Any Any® RMA 3D-FEA Slip-critical Yes place a washer or DTI under the bolt head. [Use as applicable. See SDG 5.4,
[LRFD 4.6.3) SDG 5.11.1, SDG 5.13, SDM 16.7, and SDM 16.8.]
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Stability Requirement

TRANSPORTATION

SYMPOSIUM

Changes and Updates

5.13.2 Design Criteria for Case 1 and 2

This section covers the criteria for both Case 1 and 2. For additional requirements for
Case 1 or Case 2, see SDG 5.13.3 and SDG 5.13.4, respectively.

A. Meet the supplemental conditions to LRFD 4.6.2.2 as shown in Table 5.13.2-1.
When the number of girders equals three. the bridge must meet the same range of

applicability for S, ts. and L as stated for four or more girders

Table 5.13.2-1 Supplemental Conditions to LRFD 4.6.2.2

M. For intermediate cross-frames, use only load combinations for Strength |, Fatigue I or Il
and Constructability. Also meet the stability bracing requirements of LRFD 6.7.4.2.2.
Use “K” frames for intermediate cross-frames as shown in SDM Figure 16.7-1. Evenly
space cross-frames, with a spacing not to exceed 30-feet.

Supplemental Conditions’

LRFD 4.6.2.2 Conditions

]

. Width of deck can vary upto 5

degrees?

Width of deck is constant

2.

Girder spacing can be non-
parallel up to 5 degrees??

Girders are parallel

. The beam spacing must meet the

range of applicability

For beam spacing exceeding the range
of applicability as specified in tables in
Articles 4.6.2.2.2 and 4.6.2.2.3, the live
load on each beam is based on the
lever rule.

_ 10,000 < Kg < 10,000,000

10,000 < Kq < 7,000,000

. Difference between skew angles

of two adjacent supports does not
exceed 10 degrees

Not explicitly addressed

. de/S5=0.35

Not explicitly addressed

. 0.95=8/Dw =200

Not addressed

. RDDP < 175 (see SDG 5.13.2.K)

Not addressed

Added language to meet
the stability bracing
requirements of LRFD

Added language to indicate that
3 girders must meet the same
range of applicability for S, L,
and t, as stated for 4 girders.

TRANSPORTATION
SYMPOSIUM
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Changes and Updates

5.13.5 Design Criteria for Case 3

A. Design the girders using a LGA with the LLDF per LRFD 4.6.2.2 using the criteria in
SDG 5.13.2 A through J. The supplemental conditions 5, 6, 7, and 8 of Table
5.13.2-1 do not apply for Case 3 bridges. Use the use the multiplicative factors in Added Ianguage to meet

SDG 5.13.4.A, except for the bearing reactions. the Stab"lty bracing

B. Use an RMA to determine fatigue stress ranges, bearing reactions, flange lateral requirements Of LRFD
bending stresses, girder cambers, and cross-frame forces.

C. For design of the intermediate cross-frames, use only Load Combinations for Strength
|, Fatigue | or Il, and Constructability. Also meet the stability bracing requirements of
LRFD6.7.42.2,

D. For end cross-frames located at the end of a unit below a free edge of the concrete
deck and at interior supports located below a continuous concrete deck, use only load
combinations for Strength |, Strength IIl, Fatigue | or II, and Constructability.

E. If the requirements of this Section cannot be met, use Case 4 criteria.

TRANSPORTATION
SYMPOSIUM

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).

(f)req= required stiffness of the torsional brace system

{ﬂr]m., >(ﬁr )wj (6.7422-1) (kip-in./rad) calculated as follows:

e For diaphragms and cross-frames whose depth is at
least 0.8 times the beam or girder depth, attached to
In lieu of a more refined analysis, the actual overall full-depth connection plates positively attached to

stiffness of the torsional bracing system, (f7)u, shall be both flanges:

calculated as follows:

__24L { ] (6.7.4.2.2-2)
1 2 G
(5,)., 1 (6.7.42.2-6) B L
[,6‘_ + 15_+E ] e Otherwise:
3 £ 2

__36L (M, (6.7.4.22:3)
b nEL, Cj
B, = effective in-plane girder stiffness for stability bracing (kip-in./rad.)
Bsec = cross-sectional (girder web) distortion stiffness for stability bracing (kip-in./rad.)
By = brace stiffness of the diaphragm or cross-frame that restrains twist of a beam or girder (kip-in./rad.) 'gl\!’hAAI'ggg%IHATION
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Tapered Girder

TRANSPORTATION
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Changes and Updates

We now allow tapered girder ends with

5.1.3 Dapped or Tapered Girder Ends_at Simple Supports a slope of 1:12 or less with SSDE
Dapped steel box girders or dapped steel plate girders are not permitted. Girder end apprOVal.

tapers with a maximum slope of 1:12 are permitted with SSDE approval

o , While dapped ends are prohibited due
Commentary: Dapped beam details are inherently prone to cracking due to the abrupt )
change in cross-section and the resulting complex flow of internal stresses. to poor fatigue performance, tapered

ends at a low slope do not share this
issue and are not considered risky.

This is for simple support, different than
the haunch at pier/negative moment

Notched Rounde Tapered
Detail Detail Detail
Resource: FHWA/TXDOT-Report 0-2102-1-Project 0-2102 gl\!ﬁggg%ﬂATlON
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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)

TRANSPORTATION
SYMPOSIUM

Changes and Updates

2.10 REDUNDANCY AND OPERATIONAL IMPORTANCE (LRFD 1.3.4
AND 1.3.5)

Use redundant (multiple-load-path) superstructure systems unless otherwise permitted
by SDG 4.1.A or SDG 5.1.D.

A. Redundancy (LRFD 1.3.4)

Delete the Redundancy Factors for the strength limit state, &, in LRFD 1.3.4 and use
Nr= 1.0 except as defined below:

Table 2.10-1 Redundancy Factors

Component F a“cjor Removed the redundancy factor
Steel I-Girders in Two Girder Cross Sections' 1.20 reqUirement fIOF pre.fabricated _St_eel
Concrete I-Beams in Two Beam Cross Sections? 1.10 truss pedeStrlan brldges classified
Truss/Arch Bridges_(excluding steel pedestrian trusses meeting the Category] 1.20 = Category 1.

1 conditions of FDM 266.4)

Steel Floor beams with Spacing > 12-feet and Non-Continuous Deck? 1.20

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 TRANSPORTATION
and Redundant. SYMPOSIUM
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Fatigue and Fracture

TRANSPORTATION
SYMPOSIUM

5.3.2 Fracture (LRFD 6.6.2)

C. Nonredundant Steel Tension MembersFrasture-criticabmembers are defined as
tension members or tension components of nonredundant members whose failure
would result in the collapse of the structure. This includes but is not limited to the
following:

. All tension components of two I-girder superstructures.

2. All tension components in the positive moment region of two box superstructures.
Negative moment regions over the piers have four top flanges and are therefore
considered redundant.

3. All tension components of straddle and integral piers.

4. All tension components of a two-truss superstructure. expect those classified as
Category 1 (refer to FDM 266.4)

[

Added language to classify all
tension components of a two-truss

superstructure as NSTM, except for
Category 1 pedestrian bridges

TRANSPORTATION
SYMPOSIUM
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Changes and Updates

5.3.3 Fatigue (LRFD 6.6.1.2)
Use LRFD Table 6.6.1.2.3-1 to reference Detail Categories referred to below.

A. In addition to LRFD 6.6.1.2.3, components and details on longitudinal primary members
having Detail Categories A, B, B", C and C’ must meet the Fatigue | limit state.

B. Do not use Detail Category E or E'-as-defined-in-LRED Table-8-681 231 Category
E’ welds are allowed for use in cross-frame connections.

C. For Nonredundant Steel Tension Member (NSTM jEracture-Critical-Members(ECM),
use fatigue details classified as Detail Category C or better (except for Note D

below) as-defiredn-LRED Fable 664234 For steel fruss bridges. submit details
for SSDE approval.

D. Use Detail Category D for drain and ventilation (vent) holes required by SDG 5.6.2.

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

. . ; i i TRANSPORTATION
Category 1 Pedestrian bridges, submit the fatigue details for SSDE approval. SYMPOSIUM

Box Section

TRANSPORTATION
SYMPOSIUM
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Changes and Updates

5.6 BOX SECTIONS

5.6.2 Access and Maintenance

D. Other Exterior Openings:

1. Design each box girder with minimum 2-inch diameter ventilation (vent) and
2-inch diameter drain holes er-drain-holes-located-in-the-bettom-flange-on-beth

sides-ofthe-b c-at ly-50—feet-or-as-needed-to-provide-proper
at-approximately

a. Place drain holes at the low side of the bottom flange located at each end
bent, pier, and the low point of the as applicable. LAt-a-rinimum:
Jocate drain holes approximately 3'-0 m bearing stiffeners. Place drain
holes at all low points against internal barriers

e 5 4

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

b. Place vent holes in both
along th
from the top flanges

webs of each box spaced at approximately 50'-0
ath. Locate vent holes % to

entire girder ler web height

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)

Changes and Updates

Figure 16.11-4 Box Girder Section with Drain and Vent Holes Detail

16.11 MISCELLANEOUS DETAILS

Steel girder details shall provide sufficient information for fabrication and erection of the
girders. These miscellaneous details can be shown on a separate sheet or incorporated
in any of the previous sheets, as space permits. The following details are typical for
most steel girder applications:

ZZZ 72

NOTE “A": Cover drain holes with
20 gage galvanized welded metal
435 Web screening (%' opening). Fasten
Height metal screen to web ar battem
flange with "Epoxy for Structural
‘/ Applications" in accordance with
‘-’ Section 937, Attach screen with
/ brication and
ying prime coat.

A. Transverse shear connector spacing detail (weld symbol not required in this detail ZE\:E:;:"‘:‘S
as it is covered by Specifications Section 502). See Figure 16.11-3.
14" Thick adhesive caulking to

be applied to bottom flange to
direct flow towards drain hole
(Typ. all drain holes)

E. Box girder details including the following:

Access opening details.

1.
i Required at
2. Vermin guards. wr ,a,g,w,,ma%
i i Lif oal
3. Diaphragm access opening details. stiffener only
4.

. . . . " ¢ Drain hole
Drain holes and vent holes with screen covers—B& kol et see note “A"

£5 feotd terinep fropt Fbaclewvall. See Figure 16.11-4.

Downgrade

o

. Electrical access holes.

8. Longitudinal stiffener details. Detail longitudinal stiffener termination as shown.
See Figure 16.11-1. PLAN OF DRAIN HOLES

BOX GIRDER SECTION WITH DRAIN AND VENT HOLES DETAIL

Updated Figure 16.11-4 for drain hole and vent hole.
Place vent holes in both webs of each box spaced at 50’

. . TRANSPORTATION
along the entire girder length. Locate vent holes % to /2 SYMPOSIUM
of the web height from the top flanges
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Changes and Updates

Figure 16.8-5 Steel Box Girder Intermediate Diaphragm Connection

Preferred— 3

itermedate Removed commentary language that
limited external diaphragm connection
% Bonae Batton ionge options. Give more flexibility and
INTERMEDIATE PERMANENT EXTERNAL DIAPHRAGM CONNECTION TO BOTTOM FLANGE a||eVIate ISSUGS Wlth Insta”atlon and

conflicts with the bearings

Commentary: The bottom flanges of permanent external diaphragms must be
connected to the box girder-beterm-fHang & = 16-8-8. Otherwise,
the forces from the external diaphragm will induce out-of-plane distortions which
may cause a fatigue crack.

TRANSPORTATION
SYMPOSIUM
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10th Edition

Half-Round Bearing Stiffeners (HRBS) RASHTO Tale 2

- HRBS are to be fillet welded to both flanges of the cross section  [EAURSCLEYEER L L ReR
- All welds should be continuous to seal the interior of the half-round. Ml iCEL S MEINETUE
« The connection plates are to be fillet welded to the half-rounds but |l ULEIES

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

Table 6.6.1.2.3-1 (cont.)—Detail Categories for Load-Induced Fatigue

T5-year
(ADTDs
Equivalent
Fatigue to Infinite Potential
Growth | Threshold Life Crack
ConstantA | Constant. | (AF)mr | (trucksper | Initiation
Description Category (ksi®) n si day) Point
4.2 Base metal at the toe of half-round I-girder bearing c 4410 3 12 975 Initiating from —
stiffener-to-flange fillet welds and half-round T-girder the
bearing stiffener-to-web fillet welds (Quadrato et al.. geometrical
2010). Fillet welds should be continuous to seal the discontinuity
interior of the half-round. at the toe of
the fillet weld
extending into
the base metal

Changes and Updates

5.9 BEARING STIFFENERS (LRFD 6.10.11.2
A. For plate girder brid: ith (d ter th 4i ire bearing stiff: to b Added SSDE approval
. For plate girder bridges with grades greater than 4%, require bearing stiffeners to be - .
vertical under full dead load. For grades less than or equal to 4% bearing stiffeners requ"ement for HRBS. SDO is
may be placed normal to the bottom flange. In this case, the effect of the grade must Currently Conducting research

be considered in design of the stiffener. . )
and has not established final
conclusions on the adoption

E. Half-round bearing stiffeners require prior approval of the SSDE. Contact the SSDE
for additional design guidance.

‘Modification for Non-Conventional Projects:
Delete SDG 5.9.F and replace with the following:
E._Half-round bearing stiffeners are not allowed.

» 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

42
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2027- FDOT HRBS Updates

FDOT —FIU Research
lahl!iS-S\zingul th mal\-gimer,un:as, stiffener anwdwelds ; Recommendations regarding
dimensions, thicknesses, and
welding details

[}
4

.
P 516 17
PL-A
Steel I-girder Stiffener (HRBS) PL-B
Detail # (in.) Welded to | Clipping Type (in) (in.)
Flanges
Wi | ti | Hw | tw D R ta L B ts o
Non-Clipped
Unwelded 3/4/94 81| 57°
3 Clipped
Detaill 24 3 |96 - 16| 8
w 4 Non-Clipped
d Welded 1/2 /96 |8 1 57°
Clipped
s 5 Unwelded Clipped 5/8 | 87
Detail2 | 22 | 27 %0 | — 6| 8 8 1 54
8 | Welded Clipped 3/8 | 90
. 9
Detail3 16 | 2 | 66 E Unwelded Clipped 11|55 5/8 63 8| 1 23°

43

10th Edition

Fatigue characterization of Obliquely | SEieREbEERES

Oriented Welded Attachments New Condition 7.3: fatigue categories
transitioning between C' and E as a function of

the skew angle, 6

Table 6.6.1.2.3-1 (cont.)—Detail Categories for Load-Induced Fatigue

7T5-year
4D D
Equivalent to
Constant | Fatigue | Threshold | Infinite Life
4 Growth (AF)rz (trucks per Potential Crack
Description Category (ksi®) | Constant m ksi day) Initiation Point Ilustrative Examples
7.3 Base metal in a longitudinally loaded In the primary
component at an obliquely oriented detail with a member at the
length L > 4.0 in. and a thickness f less than 1.0 weld toe
in_attached by groove or fillet welds (Connor
and Korkmaz, 2020):
c 44x10° el 12 975
8<20° -
c 44x10° 3 10 1680
20° <8 < 30°
D 22x10° 3 7 2450
° < B =450
E 11x10° 3 45 4615

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

44
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AASHTO LRFD 10th Edition

TRANSPORTATION
SYMPOSIUM

Revised the fatigue detail categories Table 6.6.1.2.3-1:

« Changed the exponent for the finite-life fatigue resistance equation from 1/3 to \{“:r*‘“"“";:hj:y
y . . eta ateg 10] 'S1,
1/m, and added the “growth constant”, m, to Table 6.6.1.2.3-1 for all fatigue details| f\; /%760
» Added the 75-year (ADTT)g_equivalent to infinite life to Table 6.6.1.2.3-1 2\\ L
» Eliminated Tables 6.6.1.2.3-2, 6.6.1.2.5-1, and 6.6.1.2.5-3 < \)(/ 120
ble 6.6.1.2.3-2—75-year (4DTT)sz Equivalent to Infigi E /N 45
Li £/ AN 26
1 ASTM F3125/p%125M, Grades
[ A Detail N 75-year (ADTTs; Egfalent to A325 aVﬁinga.Aﬁal \
(AF), =| - ] (6.6.1.2.5-2) Category Infinite Life (1pKs per day) Tension 0
TN —a ] 90 ASTME3125/3125M Grades
B S 110 0 and F2280 Bolts in Axial
in which lé // N30 P Tension 380
( ( C'//’ 975\\ Table 6.6.1.2.5-1—Detail Category Constant, A
N =(365)(75)n(ADIT). (6.6.1.2.5-3) 5 2450 4
SL Constant,
/g gi;; AN \ Detail Category (k??'
A 230 x 10°
N\ B 200x108
Table 6.6.1.2.3 1 (cont.)—Detail Categories for Load Induced Fatigue q 7 oo
Erm— [N yd #0710°
e v
Equival <
Constant Fatigue Threshold n?li!u:n::ll_ltf‘: E / N\ 110 10°
A Growth (AFmy (trucks per Potential Crack 3 N, 30<10°
Descri] ption Category (ksi™) Constant, im ksi day) Initiation Point Tlhustrative Exam Elﬁ ASTM F3125#5125M. Grades
9.1 Base metal at shear connectors anached by c ITNT 3 10 1680 At the toe of T —— A325 and JFS52 Bolts in Axial \ 108
fillet or sutomatic stud welding. Use the fatigue the weld in the ( ~ ~] \
live load stress range, Af and Eq 66 122-1 base metal :::;_\ T y —— ASPM F3125/F3125M. Grades
— £ - 90 and F2280 Bolts in Axial
“\‘::-__‘ Tension 31.5 % 10°
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10th Edition- Shear S

» Revised the equation for the nominal shear resistance, Q,, of a stud shear connector at the strength
limit state (somewhat more conservative).

6.10.10.4.3—Nominal Shear Resistance 6.10.10.4.3—Nominal Shear Resistance
The nominal shear resistance of one stud shear The nominal shear resistance of one stud shear
connector embedded in a concrete deck shall be taken as: connector embedded in a conerete deck shall be taken as:

O, =054, Jf/E = A.F, (6.10.10.4.3-1) 0, =0.704_F, (6.10.10.4.3-1)

* Deleted all references to channel shear connectors.

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.
Table 6.6.1.2.3-1 (cont.}—Detail Categories for Load-Induced Fatigne
75-year
(ADTT)z
Equivalent io
Constant Fatigue Threshold Infinite Life
A Growth {AFIm (trucks per Potential Crack
Description Constant, in ksi day) Initiation Point Tlhustrative Examples
9.2 Shear connectors or base metal at shear NA 1040 = 5 7 11320 Toc of weld
connectors attached by fillet or avtomanc smd 10* growmng
welding (for use in the calculation of Z, in Eq through the
61010121 or 6.10.10.12-7) Use the shear Af Af
borizontal fatigue shear range per wait leagth, ¥, connector, or _ -
and Eq 6.10.10.12-1 or 6.10.10.12-2. as into the base —=
apphicable. 10 determne the pich of the shear metal 1 "
connectors for fangue. ¢ —-— 5 -— s
b —— —
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10th Edition-LTB

Lateral Torsional Buckling of Nonprismatic Unbraced Lengths

* Replace the approximate approach with more accurate alternatives for (‘?L !
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

Cross-frame Pier

members during temporary construction conditions. L, L,

F P

Girder Elevation

TRANSPORTATION
SYMPOSIUM

10th Edition-LTB

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

* The methods do not supersede each other.
» There is no favor given to any of the alternative methods to calculate ye

METHOD A (Article D6.6.2):Based generally on procedures in AISC Design Guide 25 (2"
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 y, 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.

TRANSPORTATION
SYMPOSIUM
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10th Edition-LTB

» Revision to LRFD Articles 6.10.8.2.3b, replacement of the equation for the moment-gradient modifier,
C,, with the quarter-point equation given in the AISC Specification:

C, = 12. 5Mmax Methods to handle reverse curvature are

2.5M o +3M, +4Mp +3M, discussed in the Commentary.

» 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:

9th edition

Lp =1. 1Tt F_ E
ye L,=1.0r; |—
Fyc TRANSPORTATION

SYMPOSIUM
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Specs 460 and 962 Update

TRANSPORTATION
SYMPOSIUM
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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 Il
» Reference to A490 bolts is being removed from the Specifications.
» The bolting requirements in Section 460 are explicitly for A325 bolts.
» ATSP is required for A490 bolts.
Updating bolt hole geometry to align with AASHTO, namely 1” and 1 1/8”

TRANSPORTATION
SYMPOSIUM

53

962 Updates

Specs 962: Structural Steel and Miscellaneous Metal Iltems
(Other Than Aluminum) R
Summary of Key Changes: SPEESS02¢

» 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.

TRANSPORTATION
SYMPOSIUM
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Safety Message

TAKE A

Don't drive drowsy.

£e8R Y FDOTY FLusMv @ @7 ()

TRANSPORTATION
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Contact Us @)

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

TRANSPORTATION
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