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Introduction

SDG 10 Pedestrian Bridges
10.2.B Design pedestrian bridges with two or
more concrete I-beam, steel I-girders, or
prefabricated steel truss lines
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Introduction

Pratt Truss : I

» Top and bottom chords

» Vertical bracings

» Diagonal bracings are oriented
downwards to the middle of the
truss.

i Vertical Braci
Diagonals ertical Bracing

Top Chord

f

) TRANSPORTATION
Elevation of a Pratt Truss SYMPOSIUM
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Pratt Truss (simple span)
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Under gravity loads: 20

m Top Chord  m Bottom Chord

¢+ Top chords in compression
< Bottom chords in tension

¢ Verticals are in compression

« Diagonals are in tension

e
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mDicgonal mverticas e
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Background

How FDOT Pro
Developed

New artig
Pedestrial
(now SM — maj
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Figure 266.4.3 Prefabricated Pedestrian Bridge Standard Truss Member
Shapes

Hollow Structural Sections (HSS)

SDB C11-07 >> PPM 8 >>
FDM 266.4.4 @ ©

Figure 266.4.2 Prefabricated Pedestrian Bridge Standard Truss Square or Rectangular Round
Configurations

SDG 10.4.C and Specifications 962 — Tubing per ASTM A500 with CVN as applicable

Figure 266.4.4 Prefabricated Pedestrian Standard Bridge Cross-Sections

TYPE 1 TYPE 2

TYPE 3 TYPE 4

-

TYPE 1 I” TYPE2 S
(THROUGH TRUSS) (BOX TRUSS)

N "

’ A box truss bridge cross section is required for spans greater than 150 feet. ‘

TRANSPORTATION
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1930 Steel Tube Institute was founded

I 1952 Rectangular Hollow Sections developed |
CIDECT (English translation)
I 1962 CIDECT was founded | International Committee for the
Developmentand Study of Tubular

“L-' Structures

I 1963 Structural Tubing included in AISC Steel Construction Manual 6 Ed. |
“L
I 1970 ASTM A500 included in AISC Steel Construction Manual 7t Ed. |

3 = g S *Tubular Steel Structure Theory and Design
% . . . g*
I 1981 AWS D.1.1 included bllﬁldul‘ﬁl Tubing Specifications AppendixA, Blodgett, O.

| 1990(s) Industry adopted the term Hollow Structural Sections (HSS) |:

My TOP 10

Notable HSS Milestones

1975 AASHTO Signs 14 Ed. |

up to 37 ed. Fatigue

for cantilev
5% ed. New fati
for non-cantil

| 1997 AISC ifications for 1 of Steel HSS and corresponding
lanual

Pedestrian B

2000 AISC Specifications for Steel Hollow Structural Sections

2005 FDOT TDB
PPM 8.7 (in plans)

2006 FDOT TDB
SDG Chapter 10 (tubin

2000-2025 AWS D1.1 Clause 2 to Clause 10 Tubular Structures ‘ T AT
2009 AASHTGC
Pedestrian Bridge 1% Ed.

2010 FDOT SDB C10-07
Pedestrian Bridge

gns 1%t Ed.

12



11/10/2025

TABLE A3.1
Background Lsed Materce
Standard Permissible
Designation Grades/Strengths Other Limitations
(a) Hot-Rolled Shapes
ASTM AJG/AIEM - -
10.4 MATERIALS ASTM AS20/A529M | Gr. 50 [345] or Gr. 55 [380] -
o ASTM AST2/ASTZM | Gr. 42 [290], Gr. 50 [345], Gr. 55 [380], Type 1,2, 0r 3
A. Require that all be in with the Gr. 60 [415], or Gr. 65 [450]
B. Careful attention shall be given in selecting combinations of metal components that ASTM A588/A588M - -
do not promote dissimilar metals corrosion. ASTM ATO/ATOSM | Gr. 36 [250], Gr. 50 [345], Gr. 50 [345S],
OASTMARLT Gr. 50W [345W], QST 50 [QST345], _
C. Specify ASTM A500 Grade B or C for structural tubing: Minimum QST 508 [QST3455), QST 55 [QSTAS0], or
thickness shall be 1/4-inch for primary members and 3/16-inch for verticals and
diagonals, QST 70 [AST485]
: ASTM AQ13/A913M | Gr. 50 [345], Gr. 60 [415], Gr. 65 [450],
Gr. 70 [485], or Gr. B0 [550] -
ASTM SPECIFICATIONS FOR TUBES ASTM A9g2/A952M - -
ASTM A1043/A1043M | Gr. 36 [250] or Gr. 50 [345] -
HSS SPECS NON-HSS SPECS (b} Hollow Structural Sections (HSS)
. ASTM AS3/A53M Gr.B -
A500 | A1065 | A1085 | Ag47 | A252 | AS3 | AsI3 Pipe ASTM ASO0/AS00M | Gr. B, Gr. C, or Gr. D -
Structural 5 » = - - - VS ASTM AS01/A501M | Gr. B ERW or seamless
Specification HSS Round ASTM AB18/A618M Gr. la, Gr. Ib, Gr. Il, or Gr. Il ERW or seamless
Mechanical 7 v N AN
Specification = ¥ ASTM A1065/A1065M | Gr. 50 [345] or Gr. 50W [345W] A572, A588, or A709
HPS 50W [345W]
Foundation Piles - - - v = = ASTM A1085/ Gr. A
Reduced Design Aossu -
i
Thiclliness 9! v - ] v v = Specification for Stractural Seel Buliings, Augist 1. 2072
AMERICAN INSTITUTE OF STEEL CONSTRUCTION
Full Nominal N v W, ~ ~ 7
Design Thickness 88 (hollow siructural section). Square, rectangular, or round hollow structural steel sec-
Weathering Steel jon produced in ac 4
Available * - v B 3 - - ing © oo
Pipe. See HSS

Should I Specify for HSS? SYMPOSIUM

STI Steel Tube Institute Understanding HSS Material Specifications: Which ASTM ‘ TRANSPORTATION

T-connection Y-connection K-connection

P P
N N\ 7
Y/ \ Y \ Y
Hollow Sections \ A \ A \

‘ Design Guide 8 For Circular and Rectangular Hollow Section Welded Joints Under Fatigue Loading (CIDECT)

‘ TRANSPORTATION
SYMPOSIUM
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Background

Shipping lengths generally limited to ~70°

[ SEclIoN A4 TUBULAR TRUSS SPI;ICE DETA.IL . TRANSPORTATION
SYMPOSIUM
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FDOT Roadway Design Office
Topic No: 625-000-002

10 PEDESTRIAN BRIDGES
101 GENERAL

2025 FDOT Design Manual

Effective January 1, 2025

Effective January 1, 2025

TRANSPORTATION
SYMPOSIUM

16



11/10/2025

Plans Production

FDM 266.4 Fully Detailed in l Category 2
. Contract Plans
Prefabricated
Steel Truss FDM 266.4.4 (ITP) l Catesor 1
Bridges Shop Drawings =

TRANSPORTATION
SYMPOSIUM
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Category 1
Prefabricated
Steel Truss

TRANSPORTATION
SYMPOSIUM
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Plans Production

... FDM 266.4.4

Figure 266.4.2 Prefabricated Pedestrian Bridge Standard Truss
Configurations

11/10/2025

Figure 266.4.3 Prefabricated Pedestrian Bridge Standard Truss Member

0 O

TYPE 1 TYPE 2
(STRUCTURAL TUBE) (STRUCTURAL PIPE)

TYPE 1

TYPE 5

TYPE 2

TYPE ¢

SDG 10.4.C and Specifications 962 — Tubing per ASTM A500 with CVN as applicable

Plans Production

Figure 266.4.4 Prefabricated Pedestrian Standard Bridge Cross-Sections

TYPE 1 TYPE 2
(THROUGH TRUSS) (BOX TRUSS)

‘ A box truss bridge cross section is required for spans greater than 150 feet. ‘

TRANSPORTATION
SYMPOSIUM

WHAT'S THE POINT...

TRANSPORTATION
SYMPOSIUM
20
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Topic #625-000-002
FDOT January 1, 2005

Plans Production

Figure 266.4.1  Project Processing of Profabricated Steel Truss Bridges
Flowchart

Truss is a[Category| 1

Structure.

Topic we25.000.002

Facility Listing for Steel
(Pedestrian) Bridge (AISC
Simple Bridge).

Designer Qualifications per
FDM 266.2
Independent|Peer|Review|is
not required.

R s + Department's EOR|designs
Lo Lo I the substructures and
[ now | recttcston | foundations and provides
o S ) details in the Structures
= Plans.

B . Contractor'sesigns
el the Steel Prefabricated

| = Truss.

( - 1 + Truss producer must be on
S a2 s the Department’s Production

PUEEE lie

o Major
o substru
u)s-Fnlmt)umnnnmudvm[uﬂnvrmmmnmk
Wh Rule 14.75,
o o A= Technca

Fiords Adminestratve Ce ! et
) G ot s bt st

— - TRANSPORTATION
SYMPOSIUM

FDOT SDG Chapter 10
Pedestrian Bridges

FDM Chapter 266 Bicycle and

»2_!{)2[55§ruc(ures Manual Pedestrian Bridges
S
¢~ . A
LRFD Guide Specifications for : —
the Design of Pedestrian Bridges .
g g SPECICATIONS ® =

1. Strength
a. HSS members - LRFD BDS
b. HSS connections - ANSI/AISC 360
SSSB
L2. Fatigue and Fracture

nt References
ollow Structural Section Connections (AISC)
al Applications (CIDECT) Wardenier, J. et al.

Inconsistencies TRANSPORTATION

SYMPOSIUM

2025 FDOT Design Manual

22
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Plans Production

ns:
Are steel pedestrian bridges required to be design for fatigue?

Whatare the fatigue loads?
. . " The futigue loading used for the fatigue and fracture | Wind loads are oot part of the Fatigue | load
Is Fatigue | or Fatigue Il applied? Yt sttt sl b s peiiedinSecto 11 | combimtionfor_veicr bridges_This it

Of AASUTO Sieas, The Naiugal Wind Gt specifed in :
Asticle 11.7.3 and the Toakloducad Gisst specified in | i the dsisnaion LL.Wind. should be considerad 2
Arice 1174 of that specificaton ncod only be | Taugue e oad for lcsen bridess

LRFD GUIDE SPECIFICATIONS FOR THE DESIGN OF PEDESTRIAN BRIDGES. nsider

Neither the pedestrian live load nor the maintenance
Table of Contents 2015 Interims vehicle load used for strength and serviceability is AWS D1.1-2020 moved it to Clause 10 Tubular Structures.

appropriate as  fatigue design loading due to the very
Q2 and Q3 infroquent nature of this loading. The fatigue loading
specified is consistent with the treatment of sign

s

AS—FATIGUE LOAD (LL)

How is the fatigue resistance of HSS connections determined?

AWS D1.1-2004 had fatigue for tubular covered Section2.20.6

1 GENERAL 1 015 PereRra 10 LRID Graos sercmc o voul
e o ' suppoct structures. For bridges crossing roadways, the sy ¢ Prows s B, Sacase Bormon

2 Manufscturer-Designed Systoms '

1

13— Collixion M truck-induced gust laading should be considerod. The
Collision Maigation

PRp— applicable 10 pedcstrian bridges duc o their decreased | | &1—Arches
3—t0ADS suscoptibilty to.galloping o vortex shedding Arches shall be designed i accordance with the

31— Podestrian Loading (PL) oty provisions of AASHTO LRFD with guidance from

32 Vebucle Lowd (LL). . Netticton (1977).

s tuestrian Load (L1 3

s e, o (RO Grmy S Tions rox e Drsicy o Proms s B $2—Steel HSS Members

1 o p S21—Generst e

S Arpican P 4—FATIGUE The capacitis o resistances of connections for steel  AISC has partered with CIDECT o publish a set o

37—Combinstion of Londs . 1SS members sl b i accondce wih Chaper Kol HSS Do Gues Thioe ids e publshed
s pamcuy ’ ) k specifcations and commentary of AISC (2005) or  intermsionally and have not been reviewed by AISC and|

ry || saResisTANCE cal XASITO Sigm. Resitmcn fo e dougn hall be e not_ neccwarly i accondance with” the AISC

42 ¥rncure. ’ - o sccondence wil Seies TRE P e el Spocifcaions. Hower curseats o

3+ The fitigue resistance for steel components and  CIDECT Design Guides are a forcign specificat e Eeen T, Specifcations. Showeve, the documents are 4 oo
s—oRRLECTIONS 7| | detats sl be as specified in A4SHTO LRFD, Aricle  avalable through the AISC. See Zhao et al, 2001 ATIEMOTTAELS S T L
6 VIBRATIONS. ] 66.1.2.5 for the B Lload combination. EoLzound. Tactors shall be as specified by AASHTO LRFD and

HSS components sad Cetals not covered in AASHTO these Guide Specifications. For member design other

7—sTABILITY LRFD, the nominal ftigue resistance may be taken pomgPrsein

.1 haf-Through Trusses 0 Signs o Figuee 213 of Q4

.01 Lasen Prame g Fore o Flexuse resstance of stee 1SS mermbers shall be

according o AASHTO LRFD Article 6,
sextions

7,12 Top Chard Stabitty 1238 box
7.1 3—Altcrnative Ansiysis Procedures.

Tub Girder Systems.

Shear resistance of steel HSS members shall be
i

Lascral Torsional Bucklimg Resistaace—Twin G 18 10 AASHTO LRFD Article 6,11.9 as box

Latral Torssonsl Buckling Resistance —Sisgly Sy
STve S rOVISIONS " % RoundHSS

Q LRFD Specifications for Structural Supports for Highway Sign, Luminaires, and Traffic Signals
Q AWS D1.1(2020 Clause 10 Tubular Structures)

<+ Square/Rectangular HSS TRANSPORTATION

o
Exampis o Key Provissoms of Guide Specifications 1% O Design Guide 8 For Circularand Rectangular Hollow Section Welded Joints Under Fatigue Loading (CIDECT) SYMPOSIUM

Infoematon i

Structures (CIDECT)

23
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2017 INTERIM REVISIONS TO THE LREDSTRUCTURAL SUPPORTS
¥ HWAY SIGNS, LUMINAIRES, AND TRAFFICSIGNALS
Sscrion11:
11713 Truck-Induced Gust PETERE)
117,12 Natural Wind Gust cnaz Cantlevered
. e doigocd et amoquvaent | nduce gt ladson e atachmens mouicd
Camievrs and oncamievastovsthodsgnand | Bonse P e eV e
esigned i directions, borizonial
equivalent static natural wind gust pressure range of: e ¥ e s Ve X
S, To et et vind it Pro = 188Calr(s) (1713 supportsbraions aused by fores in e verteal dircion
P = S2CU sf) M7121) design here e
fmnnma.\yhul sy of e csponse of cantlered
o g § borzontal support.
TR Iy~ ftigue importance factor A pole with multple horizontal cantilever arms may be
I = fatigue importance factor Bease o s ltively low, helargst vles of Cs PR ) s || Esmedtor “"“"“'““““‘i""""“‘“"""“‘y"’“”’w .
futv.‘ncilypm\m‘y B
‘mph from Section 3 for the o
52 = pressure (psf) LT e e 5 e e S
essduns oyl mean vind losiy o 1.2 b thich the pressur range s Lo be applid i e T
a -
T e CI17.15.1 1 wsed mplace of Eq 11,71 TG mesage sign (VM) enclosis, v osed statonon
SR e e moc.mfmmummmmmm There are P S e o by e pnge of
Section 3, “Loads,” Lement iy L sures rea essage of ucks
which the pressuse mpe-mbe-ppl-M Inﬂmrl:.:nmm e ST “The design pressure caleulated from Eq. 11.7.13-1is
tiled in regarting yearly mean :
IEq, C1L7.12-1 s used in place of Eq. 117.1.2-1, €y (partculasty sites with higher wind speeds),the following . "‘“’““’”‘“““ e R e
may be based on the & wind be S
Velocity V. The natural wind gus pressure range shallbe  used for design:
applicd in the horizortal directon to the exposed area of all
support signs, raffic signals, ¥ ISty LUMINAIRES, AND TRAFFICSIGNALS
P e e e e =§.2c,( - ) I @0 (enz121)
et e e e e i 11.2mph Eey oy enthis
of wind. sbove atraffic lane. The equivalent stati truck pressure lowwer ruck specd. The following equation may be used:
. is bascd on < gust loading for an arm ot pol || range may be reduced for locations where vehicle speeds are =
i cper i e B YA P )
Wind recor ict i 1o the arm. pole with m uch as two "The magnitude of applied pressure range may be varied mph
wind the natural wind Sigemling e g o e hoimial sipport o e
stthe discretion of the Owner. gust i usually not nommal o either arm, The design natural 5 i lane. Full pressure shall be whee
ind gt presar s sbould b applied 10 h cposed apphed o heights up o and mclndmg 20 1. and then the
surfoce arcas seen in 20fttoa Vr= truck speed (mph).
pependicla o th ssumed wind gt diection. Valueof zery 33

Reduction Factors:

* Truck Speed TRANSPORTATION
+  Heigt SYMPOSIUM

24
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Plans Producti

LRVD Give Srecucarions row vur Drsicoe Provstis b ATICUE SPECIHICITION ARTICLE S,
Use AASHTO Signs, Aicle 11.73
. TRUSS MEMBERS: ALL RECTANGULAR HS
9—DESIGN EXAMPLE =] | 4sH70 Signs, Asicle 11.74—Not used amed
Top and Bottom Chords:
HALE-THROUGH TRUSS BRIDGE WITH HSS MEMBERS P = 520G
Section: HSS6x 3% /16
ILLISTRATIVE EXAMPLE OF KEY PROVISIONS OF GUIDE SPECIFCATIONS i = hd [ wind deag coeffcient per AASHTO Signs, Table 36 e iis; el
- it
LD AND RESISTANCE FACTOR DESIGN - 200 Finie Life
w o= 1693pif Constant, | Threshold®, | Potantial
Ir = windimporance facior per AASHTO Signs, Table 3-2 A0 WP Crack
P Description ksi® ksi Location Example
SENERAL INFORMATION End Posts: - 1o
. pse S Flleondded T V- md K eemizsa | Inbovall [ Chorbioverelor chd o
Specifications Used: Section: HSS6 X3 X /16 . e o-tbe, ngleo-ube, o plte- wdt) | slonglle | agorl s connerons
s HANG ol comeetions. weldoe | e oea).
« LUSHTO LRED Bridge Design Specifications, 2007 with 2008 Iteris (AASHTO LRFD) R 5 PP TeTT T
4 = 468in Wi = total borizonta wind on supentructure fo Etigue (plf
« AUSHTO Standard Specificasons for Sructural Suppors for Highway Signs, Luminaires, and Traffc Sgnals
2008 (4ASHTO Signs) w o= 1693l - (Qtrusses ¢ 103 €+ 0.3 M)x 104
o UUSHTO LRFD Guide Specifications for the Designof Pedestrian Bridges (Specifcation) L
Vertical Posts: »
Geometry: = =
& Section: 1555 % 3 % 3/16 Mo Mesbe Towe fom Wind
Span -7 Choed, Member LS.L06 = .6 ki (fom  sparac sabysis)
4= 4l
Deck wideh, wioy = 108 o - Sues Runge
CLCLmsss = 105 v = AAspN - (Sekpssn’)
AS, G B.F, = 46kt L= ko= 1260t - 1o -
Diagonals: 8 (ASHTO LRFD. Eq 641.22:1) Notex:
Section: HSS4 x 3 x 14 whare I a branchng mermier with resprxt o the stoss n the branching member
(AF) 5 =1.2 kai s when 1115 24 forthe ehord member
4 = 290in v 10 (eciicosion Anicle 17) £
w [E™
w = 1048pif (AF) =120 22| ok when e > 24 for the chond member
T (ctfcaion Anice 41) r
=
LOORBEANS ey AASHTO Signs are only for Circular HSS
s Section: W8 10 o e v TCTO e I I expect 10 the tress in the AP~ 4.8 sk
10800 Cwct W 8
=% L= = 308m* (101205 16
T
T T T 11 s - e J
Spaciag = 6115 poe p TRANSPORTATION
—— SN 05 Ul I W of s s Tl
(o SYMPOSIUM

25

e o 55 Fillet-welded T-, Y-, and K- (Seenoiesa | Intube wall | Chordto-vertical or chard -
[ I T le-to-ube, o plate- and by along fillet- | diagonal truss connetions
RN — id toe. (see note a)
(see note b).

€ e o mse —

Section 8.8 (Section C.C Simitar)

- - A= 43k

Check Web Cannection Gussel Paies

nores The web member connecton gusset pites are. checked for falue desgn N sccorisnce wih LRFAD LTS Table
o o 11.9.31-1. Detad 5.5
— = CAFTqussetpiates = | Donord ~ Dcnord CAFT g
= si0e ELevaTion
¥ o Debord 1 chard mean rodus
o 2
B Gumset s
PAFT + |12 0 5 e e g = OK (104215 1 2
o ChociE ek Endrans = DK 103931 < .7 b
2] Ghrecica 7K (0.0 = 12 i
12 ksl otherwise Emn e !
r} Checkeatigse romEreptats = O {007 i< 1 2kail
[ e
ek 0K (002 ke < 12k
(CK-SIDE SIGN MOUNT retum CAFT ek s o Pl "0 (002 bt < 12k

Gheck Chord Secton at Truss Web Gussat Plale Connectons

chond members near web plat checked for & coardance wifh LRFD
LTS Table 11.9.3.1-1, Detai 5.5

o aots 7o)

‘Chord Membrer and Connectiors:

CAFTenordiruss = 4.5-ksi

ChockF iU Ty g ="OK (189 ksl <45 ksl

TRANSPORTATION
dofs SYMPOSIUM

DETAIL

700-041

FBGF) FY 2025.26

nevision 02!
2210 stanparp pians

/01722 SPAN SIGN STRUCTURE

26

26
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Plans Production

CLAUSE 10. TUBULAR STRUCTURES AWS D1.1/D1.1M2025 ) Table 10.3 (Continued) )
Stress Categories for Type and Location of Material for Circular Sections (see 10.2.3.2)
Stress Category Situation Kinds of Stress
‘able 10.3 e = = i
X As for X, profike improved per 10.2.3.6and 1023.7 __ Asfor X,
Stress Categories for Type and Location of Material for Circular Sections (see 10.2.3.2) 1 2 P obbbind e 2
T i e L Unreinforced cone-cylinder intersection l\!m-s‘;’m stress at angle change; calculate per
ote
A Plain unwelded pipe TCBR
Simple T-, Y-, and K-connections in which the gamma _ Punching shear for main members; calculate
B Pipo with longitudinal seem TCBR K, ratio R/t, of main member does not exceed 24 per Note ¢
B Butt splices, CJP groove welds, ground flush and inspected by RT TCBR (see Note c).
FUTChmB) 3 As for K. profile improved per 10.2.3.6 and 10.2.3.7
B Mo Wil continiinily wekied longitndisk) iiffences JeeR * T = tension. C = compression, B = bending. R = reversal —i.c.. total range of nominal axial and bending stress.
S Butt splices, CJP groove welds, as welded TCBR
CLAUSE 10. TUBULAR STRUCTURES AWS D1.1/D1.1M:2025
S Members with transverse (ring) stiffencrs TCBR
D Members with miscellancous attachments such as clips, brackets, TCBR
- - ; 100 T
D Cruciform and T-joints with CIP welds (cxcept at tubular TCBR I =
connections)
500 | I - 2000
pT Connections designed as a simple T-, Y-, or K~connections. TCBR in branch member 50
with CJP groove welds conforming to Figures 10.9-10.11 (Nokos Miaka iioeaber Tk 56 cbisckied ]
(including overlapping connections in which the main member separately per category K, or K,) '? CATEGORY A e
S Ak et it e UGG s Redoaiits) b 1ok 200 W ~ ] 1000 €
(see Note b) ;- T =
: ¥
¥ Balanced cruciform and T-joints with PJP groove welds or fillt  TCBR in member: weld must also be iooL & — 8— L1 | 500 g
welds (except at wbular conncctions) checked per category 2 2
E Members where doubler wrap, cover plates, longitudinal TCBR in member: weld must also be & i ] CiAND Xi—y F
stiffcnces, gasicl platis, otc., torminalo (ciocptat tubulir checked per category F = 3 = = {éﬁz AND Xz 4 F 1] z
connections) Bl — 3 = Jo00 £
e e e e Y C = . - PR £
fillet welds; also, complex tubular connections in which the (Noke: Ml e I singll T ¥ o8 < = 8 c 2
P unching ‘M:l ;:lel:; of the main mcm‘:e'h:‘n:m : K-connections must be checked separately 2 © 3 e T FT
the catire load and load transfer is accomplished by overlap per category K, or K.; weld must also be I8 —~ K,: For Infinite Fatigue Life
{aegtivesoomariclty), et plates, ring stiffeners, etc. checked per category FT) g o o = I?T . il 15 kst (i memben)
oo < T LK
3 End weld of cover plate or doubler wrsp; welds on gusset lates, Shear in weld 1ol S5 =
stiffencrs, ctc B Kz ET: For Infinite Fatigue Life
1
F Cruifom o Tcint, loadd ntension o bending,baving et Shet i weld (rgardles of direction of  — 1.2 ksi (branch member)
or PJP groove 10.5) 104 8405 106 4 6 Byy 2
FT Simple T- or K-connections loaded in tension or bending. Shear in weld (regardless of direction of
having fillet or PJP groove welds loading) CYCLES OF LOAD N (main membe
X, Intersecting members at simple T-, Y-, and K-connections; any Greatest total range of hot spot stress or
onncetion whose adequacy is detcrmined by testing an strain on the outside surface of intcrsecting
accurately scaled model or by theorctical analysis (c.g., finite  members at the toc of the weld joining Figure 10.1—Allowable Fatigue Stress and Strain Ranges for Stress Categories
clement) them-—measured after shakedown in model
oF prototype connection or calculated with (see Table 10.3), Tubular Structures for Atmospheric Service (see 10.2.3.3)
best available theory
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Table 1.1 - Types of joints and loading covered in this design guide 2 Classification Method
Joint type:
U = uniplanar Brace It Ghord load 21G al
m = multiplanar
é:csﬁnn tvus‘ nollow sscti ;‘\M‘ ‘Dﬂ" UIU"Of- :\X‘ﬁl I i The classification method is based on structural details for different types of joints which
reular hollow sections orce ane |plane | force | plane are classified into various detail categories. Each detail category corresponds to a nominal
| BHE.= mctanguiar hollow sections bending | bending bending stress range under which a joint will fail after 2 million cycles. The classification is derived
™ u | yes yes yes o [ on the basis of an analysis of relevant test results, taking account of the chord to brace|
X u | yes yes Yes e no thickness ratio (t/ty) and using a lower bound. In this method, the effects of other parameters|
CHS Kigap) u yes no no yes yes and the thickness effects are combined to some extent (Noordhoek et al. [1980], Wardenier |
XX m | yes | yes | yes | yes o [1982).
KKigap) m yes ne no yes yes
This method is simple to use. The design procedures can be summarised as follows:
RS u yes yes no yes yes
Kigap) u yes no no yes yes * Determine the detail category from the types of joints and the detail geometry, as|
RHS Kfoverlap) u yes no no yes ves described in Section 2.2
KKigap) m | yes o ro yes yes Determine the nominal stress ranges using an elastic analysis as described in Section 2.3|
* Determine the permissible load cycles at this stress range, using the fatigue strength

curve shown in Section 2.4 relating to the corresponding detail category

1.4 Fatigue Resistance The application of this method is limited to the tubular joint types (attachments and lattice|

girders) and parameter ranges given in Appendix B. For lattice girders, detail categories|

[Several methods have been developed to determine the fatigue resistance of welded] | are only available for uniplanar K- and N-joints, but parameters are very limited. A large|

structural hollow section joints. They include: variation in fatigue behaviour may occur for joints within the same category, which may
result in a considerable variation in fatigue life (van Wingerde et al. [1997b]).

a)_Classification method

b} Punching shear method [§) MethOdS

c) Failure criterion method 2.2 Detail Categories
) Static strength method

&) Hot spot stress method (also called geometric stress method) The detail 2 - attachments
) _Fracturs mechanics method and lattice glrder |omls They are also glven in Eumcode 5 (EC3 [1992]).

Esch mathod is described brisfly balow. The details with i and the ing detail are

given in the tables in Appendix B. It should be noted that the arrow in the construction detail

) The classification method is based on structural details for different types of joints
which are classified into various detail categories with about the same fatigue life. Each
detail category comesponds to a nominal stress range under which a joint will fail after
2 million cycles. This method will be described in detail in Chapter 2. The classification
method has been adopted by many standards (EC3 (1992), SAA [1990), JSSC [1995],

AISC [1893), CSA [1894))

indicates the direction of the applied stress range while the thick curved line perpendicular
to the arrow indicates the fatigue crack. For lattice girder joints, thickness ratio (t/ty) has|
a great effect on the detail category.

28
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Table B.2 - Detail Categories for Lattice Girder Joints

Details loaded by nominal normal stresses. 1000 7 Nominal stress range S, (N/mm?)
+ T N Table 22
Dotat Constructional detai Doscripton
category b
= NOT A DIRECT Comparison due to Type of joint Chords Braces
Joints with gap AR p X (vertical members) | (diagonal members)
%0 Kand N 500 Magnification Factors and SCF.
joints Gap K - 1.5
| joints
N 15 22 16
a5 Overlap K - 13
jeints N 20 14
Joints with gap
e K and
N-joints
Requirements Detall category 5 SCF Calculations for RHS Joints
* 05Mmo-b)<g<1.1(bg-b)
36 cgz21
| | The SCF calculations for RHS joints are described in this chapter. A summary is given in
> “kaakt o 100 Table 5.1 where relevant tables and Figures can be found. A minimum SCF = 2.0 is recom-
o Kpoints % mended as explained in Appendix C.1 unless otherwise specified such as “negligible” o
71 [onz1a > Requirements “no minimum SCF values required”. The SCFs given in this section are valid for square hollow
% *-0Vaien. betwnk: 30 and 40094 1 section braces and rectangular hollow section chords with ho/b, between 0.75 and 1.5.
g >
7
| === (ol u) 50 m=5 9 Cut-off limit Table 5.1 - Summary of SCF calculations for RHS joints
W=10| = : I
55 oA ENE Type of joints Tables and Figures for SCF calculations
uniplanar RHS T and X-joints Table E.1, Figures 5.2t 5.4
%
P ﬂ o> e ovedee S, —— uniplanar RHS K-joints with gap Table E.2, Figures E.1 to E.8
' ' - ki 80 i OO uniplanar RHS K-joints with overlap Table E.3, Figures E.9 to E.17
o ﬁ multiplanar RHS KK-joints Table E.2 and Table 5.2
== @ Ot —
50 [tA=10| F—gr
10+ T T T T N T
10 10 10 10 10
4stgsBmm 45t sBmm 357565500 Number of cycles to failure N|
00 mm 04 by < 1.0 0.5 hy < & < 0.25n, Bo/lg) - tofty) < 25°
dg < 300 mm 025<dy/de<1.0 -05dose<025d, (do/to) - flo/ty) <25
Out-of-plane eccentricity: < 0.02 by or < 0.02 do
P e e permiie s brses wht wal thgknesses 8 mm. Figure 2.2 - Fatigue strength curves for tubular joints in lattice girders TRANSPORTATION
o Wbsmmeciate to/k veluss, Use according to the classification method SYMPOSIUM
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: g . ‘Table 19.3.1.1—Fat il of Cantilevered and Noncanti Suppart S
Upcoming Structures Design Bulletin : e e
Finite Life
Draft Language Consant, | Threshobd, | Potential
o
A1 (AFym Crack
10.2 DESIGN Description ksi' ksi Location Example
A. Design and detail all pedestrian bridge structures in accordance with the following:| 5-‘”-‘“'“‘“;;- Y;':"HK-M (See 3';:“ ";Wrﬂ“ 5*‘"'“*'\*“"“‘ orchord-to-
tofeio-aube, ange-Ao-ube, or plate- an along fillet- | diagonal tuss connections
* AASHTO LRFD Bridge Design Specifications (AASHTO) to-ube connections. weld loc. (see notc a).
g ign Spe ( )
"Mast-arm dietly welded 1o co
+ AASHTO LRFD Guide Specifications for the Design of Pedestrian Bridges v
(Guide Spec.)
]
* FDOT Design Manual (FDM)
« FDOT Manual ﬂ
|
|
K. For the fatigue resistance of structural tubing connections according to Guide \'\Jr
An alternate Spec. Chapter 4, modify LRFDLTS-1 Fatigue Detail Category 5.5 to be applicable to TYPE 1 TYPE 2 w
toDG 8 square and rectangular structural tubing with fillet or CJP welded connections. For ‘ ‘
the value of “r”, use the largest side dimension of the structural tubing.
10 3 LOADING Secnion 11: FADGUE DEsic e “ 1n2
This section supplements the LRFD Guide Specifications for the Design of T""' e - e
Pedestrian Bridges. Now
, 1
A. Design all pedestrian bridges for wind speeds specified in SDG Table 2.4.1-1. I (AF ), =12 ksi ; when i< 24 for the chord member |
E. The Truck-Induced Gust pressure, Py, shall be applied to a 12’ length of structure (AF) =1 ~I E || o > 24 o e o e
and moved to create the maximum stress range. A reduction for vehicle speed is not I v)
allowed. For prefabricated steel truss pedestrian bridges using structural tubing I I
T

connections with a span length greater than 100 and not going over a travel way, the Lot oSinli
fatigue loads are to include a Truck-Induced Gust of 25% Prs. When the bridge is TRANSPORTATION
over a travel way, the reduction factor for height shall not be less than 25%. SYMPOSIUM
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FRACTURE: NSTM (FCM) or Not?

Steel (Truss) Pedestrian Bridges

NSTM

Plans Production

42—FRACTURE

Except as specified herein, all of the provisions
specified in Article 6.6.2 of 44SHTO LRFD relating to
Charpy  V-notch (CVN) fracture  toughness
requirements, including Fracture Critical Member
(FCM) and Main Member designation, shall apply to
steel pedestrian bridges. Design of tubular members
shall also satisfy the provisions of Article 82. If
supported by the characteristics of the site and
application, the Owner may waive the FCM
reguirements, mcluding  Article 2. ol these
spectfications.

Temporary Design Bulletin C06-07

10.8 Fracture Critical Members
A. All structural steel tension members shall receive Charpy V-Notch testing in
accordance with ASTM A709. Impact testing requirements shall be as noted
below:
1) Non-fracture critical tension members shall be tested in accordance with
Table 9 (Zone 1) of ASTM A709 (latest version). Primary tension chords
3 id; v be cong) fracture ctical du

WO s

action. Cross frames, transverse stiffeners, and bearing stiffeners not
having bolted attachments and expansion joints do not need to be tested.

2) Fracture critical tension members shall be tested in accordance with Table
10 of ASTM A709 (Imgt version)

NOT NSTM

Not Addressed

TRANSPORTATION

SYMPOSIUM

10.8 CHARPY V-NOTCH TESTING (Rev. 01/18)

Require all structural steel tension members to meet the requirements of Specification
962 for non-fracture critical members.

Structures Design Guidelines
10 - Pedestrian Bridges

Topic No. 625-020-018
January 2025

L

5.3.2 Fracture (LRFD 6.6.2)

C. Nonredundant Steel Tension Members (NSTM) 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:

1. 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, except those classified as
Category 1 (refer to FDM 266.4)

TRANSPORTATION

SYMPOSIUM

32

16



Plans Production

11/10/2025

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, T\, in LRFD 1.3.4 and use
TNr= 1.0 except as defined below:

Table 2.10-1 Redundancy Factors

[Component Fa’l:or
Steel I-Girders in Two Girder Cross Sections’ 1.20
Concrete I-Beams in Two Beam Cross Sections? 1.10
Truss/Arch Bridges((excluding steel trusses classified as Category 1) 1.20
|Steel Floor beams with Spacing > 12-feet and Non-Continuous Deck® 1.20
ISleeI Floor beams with Spacing > 12-feet and Continuous Deck® 1.10
Sgeel Elements (Integral Caps, Non-integral Caps, Columns, C-piers, Straddle] 1.20
Piers, and Straddle Pier Caps)

[Concrete Elements (C-piers, Integral Caps, Frame Straddle Piers, and 1.10

|Straddle Pier Caps)

33

Plans Production

1.6 REFERENCES

D. Other Publications

| [10 AWS D1.1/D1.1M: 2025 Structural Welding Code]

TRANSPORTATION
SYMPOSIUM

10.4 MATERIALS
A. Require that all materials be in compliance with the applicable Specifications.

B. Careful attention shall be given in selecting combinations of metal components that
do not promote dissimilar metals corrosion.

C. Specify ASTM A500 Grade B or C or ASTM AB47 for structural tubing: Minimum
thickness shall be 1/4-inch for top and bottom chords and 3/16-inch for verticals and
diagonals. See SDG 5.3.2 for primary members, CVN testing, and NSTM requirements.

D. For steel |-girder superstructures, see SDG 5.3 for the structural steel material
requirements. For other superstructure types, cdhtact the DSDE regarding whether
to utilize unpainted weathering steel, galvanizinglor a paint system. See SDG 10.8 if
a paint system is required.

5.3 STRUCTURAL STEEL
5.3.1 Materials (LRFD 6.4)

A. Use weathering steel (ASTM A 709 Grades 50W, HPS 50W, and HPS 70W) left
uncoated for all new steel I-girder and Box-girder bridges unless prohibited by site
conditions or otherwise approved by the Chief Engineer of Production. Use ASTM A
709 Grades 36, 50, 50W, HPS 50W or HPS 70W steel for all new steel I-girder and
Box-girder bridges that will be coated. Miscellaneous hardware, including shapes,
plates, and threaded bar stock (except when used on uncoated weathering steel
structures) shall conform to ASTM A709, Grade 36. Do not use ASTM A 709 Grade
HPS 100W steel without prior approval of the SSDE. SDG 1.3 provides guidelines
on suitable site conditions.

HSS are not allowed for vehicular bridges.

| Use LRFD Table 6.6.1.2.3-1 to reference Detail Categories referred to below.

| B. Do not use Detail Category E or E'. Category E' welds are allowed for use in

5.3.3 Fatigue (LRFD 6.6.1.2)

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.

cross-frame connections.
For NSTM, use fatigue details classified as Detail Category C or better (except for

Note D below). For steel truss bridges, submit details for SSDE approval.
Use Detail Category D for drain and ventilation (vent) holes required by SDG 5.6.2.

o

o

TRANSPORTATION
SYMPOSIUM
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SDG 10.2 Design
J. CIP Concrete Decks D

1. For SIP forms, refer to SDG 4.2.10. The capacity of the SIP forms must not be included in the deck design.

2. The minimum deck thickness is 6-inches with no allowance for sacrificial thickness

3. The deck design thickness is defined as the top of the SIP metal forms to the finished deck surface. Finished deck surface
4. Use design methodology per LRFD 4.6.2.1 using the strip method. _\
| e WY e WA . ¥ Mx Fman
5. The minimum reinforcing steeliis No. 4 bars at 12-inch spacing in each direction.
6. If the deck is continuous over supports, refer to SDG 4.2.6, 4.2.7, or 4.2.8 for applicable criteria. E
7. For drip grooves, refer to SDG 4.2.12.
8. For concrete deck finish see Specifications Section 400-15.2.5.2. TRANSPORTATION

SYMPOSIUM
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FDOTi i 10.8 PAINTING/GALVANIZING
o A. Prefabricated steel trusses are required to be galvanized.

Florida Department of Transportation 1. Specify galvanizing in accordance with Section 962 of the Specifications.
wan JARED W. PERDUE P

SECRETARY 2. Galvanizers must be on the State Materials Office Approved Materials/Producers list.

RON DESANTES
GOVERNOR

STRUCTURES DESIGN BULLETIN 2581 For closed members, provide drain and/or vent holes to accommodate the

ROADWAY DESIGN BULLETIN 2501 galvanizing process. All holes must be drilled prior to galvanizing and left open
FHWA Approved: September 8, 2025 after galvanizing. See FDM 266.4 for painting over the galvanized finish for
DATE: September 9, 2025 aesthetics

Welding components together after galvanizing is not allowed
B. For steel I-girders, see SDG 5.12

TO: District Directors of Transportation Operations, District Directors of
Transportation Development, District Design Engineers, District
Construction Engineers, District Structures Design Engineers, District
Maintenance Engineers, District Materials Engineers, District Consultant
Project Management Engineers, FDOT Structures Manual Holders

FROM Ben Goldsberry, P.E., State Structures Design Engineer [ B Gddesy

Derwood Sheppard, P.E.. State Roadway Design Engineer ——e—-
COPIES, Will Watts, Jennifer Marshall, Rudy Powell, Will Potter, Tim Latiner, Lance 1. Replace DG 10.4.C and 10.4.D with the following:

Grace, Christina Freeman, Alex Randell, Vickie Young, Daniel Strickland,

Rafiq Darji (FHWA) C. Specify ASTM A500 Grade B or C for structural tubing. The minimum thickness for
SUBJECT Corrosion Protection Requirements for Steel Truss Pedestrian Bridges structural tubing is 1/4-inch for primary members and 3/16-inch for verticals and

diagonals
This bulletin updates corrosion protection requirements for steel truss pedestrian bridges. This 8

bulletin affects the Structures Design Guidelines (SDG) and the FDOT Design Manual (FDM).

D. For steel I-girder superstructures, see SDG 5.3.1 for structural steel material requirements.

TRANSPORTATION
SYMPOSIUM
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Rectangular HSS Fatigue

Table 11.9.3.1-1—Fatigue Details of Canti and i Support Structures D l
Finite Life
Constant, Threshold®, Potential « 10.8 PAINTING/GALVANIZING
Ax10* (4F)y Crack =
a c ed ssses a ed t0
Description i Ksi Location Example 4% A Prefabricated steel trusses are required t0 be galvanized
SECTION 3—TIOLES AND CUTOUTS = g 1. Specify galvanizing in accordance with Section 962 of the Specifications.
3.1 Net section of unreinforced 2500 240 In whe wall | Wire outlet holes. 5 2. Galvanizers must be on the State Materials Office Approved Materials/Producers list
holes and cutouts. (See note ) atedge of Drainage holes. 8 y
£ : S 3. For closed members _provi and/or vent holes o accommaodate the
“""““"I’“’Ed Unreinforced handholes. galvanizing process. oo s be deTad o prior to galvanizing and left open
hardhole. Ac after galvanizing, See for painting over the galvanized finish for
1 sesthetics
4. Welding components together after galvanizing is not allowed

B. For steel I-girders, see SDG5.12

== 1 W<04xD
e FRONT VIEW
of Unreinforced Holes and|
e i and i holes and cutouts shall be detailed as shown in Figures 5.6.6.1-1, 5.6.6.1-2, and 5.6.6.1-3

Fable £61.23-1—Detnil Catgories for Laad-Indoced Fatizue

Table 11.9.2-1_Stress Coneentration Factors for Unreinforced and Reinforeed Hand Holes
Structure Type Clear Opening Stress Concentration Factor — co | -
Sign/Signal Support Structures | Up to 0.40 x D 4.0 —
Pole-Type High-Level Luminaire | Up to 0.45 x D 4.0 ’ L B

Support Structures Greater than 0.45 * D &
and up to 0.55 x D

I
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Shop Drawing Review

General Structural
Notes Plans
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Shop Drawing Review

v’ Specifications
v’ Steel Material

v Corrosion Protection

 General
Notes

-

v’ Deck Design
Concrete Class (FDOT)

TRANSPORTATION
SYMPOSIUM

Shop Drawing Review

MARK SIZE GRADE
Structural Plans BOTTOM CHORD ™= LR ER R
BOTTOM CHORD == HSSEXEN1/2 ASHI-GR.C CWN
. B i . BOTTOM CHORD =* HSSEXENL/D ASHI-GR.C CWN
v' Primary Member identifications BT e TR
v" CVN Requirement < END BRACING ** HESAXANL/A ASDOGR.C CVN >
H H END BRACING ** HS54%4K1 /4 ASHI-GR.C CVN
‘/ Category 2 - NSTM deslgnat|0n END BRACING =* HE54X4K1 /4 ASDO-GR.C CVN
END BRACING ** HESANAN1 /A ASOO-GR.C Cvl
END BRACING =* HE54%4x1/9 ASHHGR.C CWN
EMND CAP b1 7@~ ASD0-GR.B
END CaP D1 7/@8" ASD0-GR.C
END DIAGONAL ** HESEXENL/4 ASDO-GR.C CVN
END HAGONAL =* HSSENENT /A ASDO-GR.C CWN
END DHAGONAL ** HSSEXAK1 /4 ASDO-GR.C CVN
‘ END DHAGONAL =* HSSEXAK1/4 ASDO-GR.C CVN _
END DHAGONAL =* HSSEXEX1/4 ASDI-GR.C CVN
END DIAGONAL =* HESEMANT /4 ASDO-GR.C Cvl
END CHAGOMNAL =* HSSMLH ASHI-GR.C OV
TP CHORD: HSSEXEK1/2 ASD0-GR.C
TP CHORD: HSSEXEN1/2 ASDO-GR.C
. . . TOP CHORD HESEXEN1/2 ASD0-GR.C
Under gravity loads, top chords in compression. TOF CHORD re— OO GRL
Do they go into tension due to fatigue loads?
TRANSPORTATION
SYMPOSIUM
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Calculations

v’ Designer Notes v’ Steel Material
v’ Loads and Combinations v’ Deck Design
= Wind Load (e.g., Extreme ) = Concrete Class (FDOT)
= Natural Wind Gust = Minimum Deck Thickness
® Truck-Induced Gust = Design Structural Thickness
= Fatigue | Loading Combination = Non-composite with SIP Forms

TRANSPORTATION
SYMPOSIUM
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Wrap-Up Quiz

1. True or All steel bridges are Category 2.

2. True or(False} Steel 2-truss pedestrian bridges classified as Category 1
are NSTM.

3. For a Pratt truss analyzed for only gravity loads, the diagonals are in:

A) tension| B) compression, C) tension or compression

4. True or[False] Steel truss pedestrian bridges designated as Category 1
are not subjected to CVN testing.

5. True or(False] Steel truss pedestrian bridges are required to be

designed for fatigue only when vehicles can access the bridge.

TRANSPORTATION
SYMPOSIUM
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Safety Message

SECURE

YOUR LOAD

Follow these simple tips: 4. Don’toverload vehicles or trailers.
1. Place lighter items below heavier items to keep them in place. 5. Double-check to be sure the load is secure.
Securely fasten the heavy items directly to your vehicle. 6. Speed, weight, and gravity are not load securing devices. Ropes,
2. Tie down items using rope, netting, straps, or chains. Securely straps, and netting are load securing devices.
fasten large items directly to your vehicle. 7. View practical tips for securing loads in videos from the King
3. Add extra protection by covering the entire load with a tarp or County Solid Waste Division, Washington State Department of
netting. Make sure that any covering is securely tied down. Ecology, and the Washington State Patrol. TRANSPORTATION

SYMPOSIUM

Contact Us @)

Vickie Young, P.E.

Assistant State Structures Design
Engineer

(850) 414-4301
Vickie.Young@dot.state.fl.us

TRANSPORTATION
SYMPOSIUM
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3 October 28-29, 2025
Orlando, FL

G

DEADLINE

W/

©pFy
4] Please be sure to certify your attendance before leaving this event

or no later than November 30th, in order to receive PDH/CEC.

Detailed instructions are available on the Transportation Symposium website.

Transportation Symposium
Website

EELEE
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