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Presentation Outline

 Part 1 — Fundamental concepts for steel bridge layout

e Part 2 — Standard Plans review
e An overview of the NSBA Standard Plans
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You Want to Design a Steel Bridge”?

What is required?

e Span arrangement

e Beam spacing and overhang
* Bracing type and spacing

* Flange and web sizing

e Stiffeners, splices, shear
connectors, etc.

e Other new and “fun” checks

e \Wind on the erected steel

 LRFD 10th edition stability
requirements
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What is Bridge

Bridge design is a unique combination of

e Shall / Must
e AASHTO
e Should
e AASHTO Commentary
e |t would be good if ...
e NSBA Collaboration Documents
e | wish you would ...
e other guidance, fabricator and erector preferences
e Don’t you dare ...
e avoid this at all costs

There are many good answers, my goal is help you

avoid the bad ones

RUSSO
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CERTIFICATION MEMBERSHIP ARCHITECTURE CONFERENCE ) encer search.oerms Q =
WHY STEEL BRIDGES? DESIGN AND ESTIMATING EDUCATION GET INVOLVED AWARDS EMERGENCY SOLUTIONS

EE ‘BRIiGg‘A IANCE

Let’s Begin at the End

https://www.aisc.org/nsba s L {4 s
| N | AASHTO/NSBA COLLABORATION

ADVOCACY
— 2k e e e  —

A CENTURY OF AMERICAN STEEL BRIDGES

ABOUT NSBA

AISC/NSBA Standard Plans for Steel
Bridges

Uncoated WeS
Guide

| The AISC/NSBA Standard Plans for Steel
Bridges simplify and speed up the bridge
design process for steel plate girder
bridges. These standard plans provide
numerous straight steel |-girder bridge
plans for a suite of various span
arrangements and lengths--optimized for
cost-efficiency throughout design,
material selection, fabrication, and
construction. They cover one-, two-,
three-. and four-span configurations with

span lengths ranging from 80 ft to 300 ft.
and girder spacings of 8, 10, 12, and 14 ft

If speed is™
uncoated weati
best choice! UWJ
applied coating game
spent literal ning paint dry. NSBA's
new Uncoated Weathering Steel
Reference Guide is your go-to resource
for using UWS in a variety of bridges in a
diverse mix of environments.

LEARN MORE
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Bridge Layout and Planning
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Span Layout for Continuous Spans

 For multi-span bridges, continuous spans are generally preferred

A balanced span arrangement is also preferred
* Peak positive and negative moments nearly equal in all spans

1 7 1

i I -7

Balanced Span Arrangement
* End spans 75% - 82% of center span

| It would be good if ... |
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Spacing & Overhangs

 Goal —relative balance of total forces among the beams

| J
T.I.I,I.T

0.28 5 ‘It would be good if ... ‘ 0.285
TO TO
0.35S 0.35S
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Depth to Span Ratio

Bare Girder (LRFD 2.5.2.6.3)

e Suggested minimum depth of I-beam portion only

0.033L (L/30) Simple Spans
0.027L (80% * L/30) Continuous Spans

Must or should
depending on
your owner

L= Total span length
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Depth to Span Ratio

Composite Section (LRFD 2.5.2.6.3)

e Suggested minimum depth of composite |-beam DECK

e 0.040L (L/25)
e 0.032L (80% * L/25)

R R

Simple Spans
Continuous Spans

Must or should
depending on
your owner
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When to Use an X-Frame, S/D = 1.5 max.

Approx 1.5 0 (max)

/2y
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When to Use a K-Frame, S/D=1.5-3.5

Approx 3.5 D (max)

Approx 1.5 D (min)




When to use a Solid Diaphragm, S/D >= 3.5




Other Considerations...

* Torsion / deck overhang loading
* Wind on the erected steel
e Stability of partly erected steel

RUSSO
STRUCTURAL SERVICES 14



Deck Overhang Loading

e Significant Effects for Exterior
Beams

1:bu T f/ S(I)thF

L

1:bu +% f/ S(I)flznc’

Source of flange lateral
vmv bending moments
RUSSO —
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So Where Are We ?

 We have a “good design”

* Practical and simple layout
* We chose arational layout of spans
Beam spacing and overhangs make sense
We chose a reasonable girder depth
Practical bracing layout was provided
All of this can be desighed with a line girder, LRFD SIMON

e Are we done?

R R
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Some Other Things to Consider / New

Requirements

Wind Loads During Construction Stability Bracing Requirements

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

Proposed Modification
to AASHTO Cross-Frame
Analysis and Design

GUIDE SPECIFICATIONS FOR WIND LoADS Matthew Rechenbach

Joshua White
Sunghyun Park
ON BRIDGES DURING CONSTRUCTION Etcban Fecchin
Matthew Moore
Yangging Lin
Chen Liang
Balazs Kivesdi
Todd Helwig
Michael Engelhardt
Robert Connor
Michael Grubb
FERGUSON STRUCTURAL ENGINEERING LABORATORY
Tue UNIvVERSITY OF TEXAS AT AUSTIN
Aunstin, Texas

=3
) \
| y [ =
. 5 .
W W Subscriber Categori

e
AMERICAN ASSOCIATION Eridges and Other Structures

or STATE HIGHWAY ano 1ST EDITION ¢ 2017
R Uss o TRANSPORTATION OFFICIALS
Research sponsored by the American Assodiation of State Highway and Transportation Offidals 1 7

STRUCTURAL SERVICES AASHTO PusLicaTION Cope: GSWLB-1 .
ISEM: 578-1-56051-651-4 In cooperation with the Federal Highway Administration




AASHTO Wind Loads During Construction

Strength Loads Service

GUIDE SPECIFICATIONS FOR WIND LoADS
ON BRIDGES DURING CONSTRUCTION
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Wind Load Behavior

- Single Spans

 Wind loas applied to the open
framing cause lateral deflection,
and flange lateral bending
stresses

e These must be checked as part

of girder strength / stress
analysis

e Deflections “might be” a

concern

19
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e Deflection and stresses in continuous spans are dependent on many
factors.

e A grillage or even a single line girder should be used to estimate the

4O, deflections and flange lateral bending stresses.
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AASHTO 10th Edition Stability
Bracing Requirements

SSSSS



Requirements for Bracing Systems

» Effective bracing must satisfy both strength and stiffness
to have a safe system.

* Provisions outlined in the following slides allow engineers
to verify the adequacy of the bracing.

R R

22



Torsional Bracing of Beams

* The fundamental concept with
torsional bracing is: °

Diaphragms

e The beam or girder is fully
braced at a location if twist is
prevented. | |
Cross-Frames
e Stiffness requirement
(IBT)act = (IBT)req [ j

Through-Girders

R R
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New AASHTO 10 Edition Stability Bracing

Requirements, 6.7.4.2.2

Minimum Stiffness Requirements Minimum Strength Requirements

(8.) 24L (M, " 2.4L (Mu>2 ( L, )
p— b —

P panElyers \ Gy " nElyers \Cp ) J\500h,

e L=Span length * L, =brace spacing

e n=Num of braces in the span, excluding * h, = distance between flange centroids

end braces

M, = factored deck casting moment

PY | comp. fig.

yeff ~
" M
: y / 6
V‘ﬂ% x——k—
¥ t] br

| ]
EHH.§_«§‘,8 tension flg.
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System Buckling
lllustrated

 Girders are “just fine”

 Cross-frames carry all the

“usual loads”

* Yetthe entire system fails by

buckling as a more-or-less rigid
body rolling and displacing
laterally

25



Provided Bracing Stiffness

» Actual torsional bracing stiffness of the entire system:

1 _
(ﬁT)act — Springs in series
1 | 1 | 1 1
| | .
,Bbr .Bsec ,Bg Ktotal = N

Br.: = Total system stiffness, where kl k2 k3

By = Stiffness of cross-frame or diaphragm

Beec = Cross-sectional stiffness (web and connection plate)

B, = In-plane stiffness of the girder system

/2

R R

26



Cross-Frames & Diaphragms Gt
Stiffness Model (ﬁbﬁ )
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Bbr

b

Frame

Stiffness of a Cross

RUSSO
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Cross-Sectional Stiffness, B

sec n

(IBT)act — (

* If the cross-section can distort at the point of bracing, the flexible
portions of the web must be considered.

* For diaphragms or cross-frames at least 0.8 web depth, this can be
ignored

e Recall, AASHTO requires a cross-frame brace for a plate girder to be 75% of the
web height.

e Recommendation - For plate girders, just meet the 80% rule

e A v Wi
Itw_ﬂﬁ_! hs [ . j : [ 7 Iq&“"“'-m-:' +I
D] T £ [ pﬁ,’)i|
~ | || =L L =
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In-Plane Girder Stiffness, 3,

La,—x__‘__ﬂ‘ ﬁ-ﬁ-’mﬂ = f,-:-‘l'-';i_ﬁ_h_ __;H:Pﬂ
4Mbr = H"“ﬁ-n.- " eae __H_’.,-':""'}h'“‘“'xm_%_‘_ 4Mbr
T ) S o 1
v 9.4 35 3S

STRUCTURAL SERVICES
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Summary of New Stiffness Requirements

5y - 1 s By, =24 (Mu>2
Prlace = 1,1 |1 - Mred = ¢sbnE1yeff Cp
,Bbr | ,Bsec | ,Bg

e This is an interactive / iterative problem
* Flange proportions (b/t) directly influences |
* Number of braces, n, influences the required stiffness of each brace
* B,,is related to girder web height, spacing, and stiffness of bracing elements

* B... Can be commonly ignored
v . 3, Is related to |,, of the girder

31



Summary of New Strength Requirements

R R

2.4L

M,

Lyery

17/

b

2

Ly

500h,

X-Frame: Tension-Only Diagonal System
For = My,/hy

Moy 2Fh/S |

R I:br

> = N
2Fh,/S < N 2Fh,/S

<

8
0
F, ¥ Fy
K-Frame

Fbr R 0 Fbr
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What if it Doesn’t Work?

* A few suggestions

e If it doesn’t work, and it’s close...
 Wider / thinner flange if possible to increase |
* Deepen the girder to increase |,
 Add a line or two of bracing, to increase “n” in the stability
equations
e Ifit’s “way off”
 Add top flange level lateral bracing for one or two bays at the end
of the span

 Which end(s)
e The discontinuous ends

By e And then remember to check the wind loads that will now
RUSSO accumulate at the braced end 33
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Standard Design and Plans for
Modern Steel Highway Bridges

What is this project about? What are the deliverables?

STRUCTURAL SERVICES



Project Team

VJ]IBV e Russo Structural Services

* Prime consultant

RUSSO e Lead Designer

STRUCTURAL SERVICES

e Genesis Structures
e Constructability advisors

ENESI e CAD / drawing preparation

STRUCTURES

A Grubb  *MAGrubb &Associates
ssociates, LLC * Independent design review and quality control
NG e AASHTO code compliance

R R
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Standard Designs for Straight |-Girder

Bridges

 Single Span Bridges (8, 10, 12, 14 ft spacinq):

80 — 300 ft (10 ft increments)
Cross-frame & Diaphragm Details
Lateral Bracing Details

Bolted Field Splices

Deck Details

Link Slab Details

» 39 sheets

SmgleSpan B‘rﬂic-jges and
Multi-span Bridges
with Link Slabs

RUSSO e



Standard Designs for Straight |-Girder

Bridges

e 2-Span Continuous Bridges (8, 10, 12, 14 ft spacinq):

Equal Spans, 100 — 250 ft (15 ft increments)
Deck Pouring Sequence

Cross-frame & Diaphragm Details

Lateral Bracing Details

Bolted Field Splices

Deck Details

» 28 sheets

Standard Plans for St Bridges

Two—csb'aﬂf:e o
Continuous
Span Bridges

RUSSO .,



Standard Designs for Straight |-Girder

Bridges

» 3-Span Continuous Bridges (8, 10, 12, 14 ft spacing): . o
pan, ft.
] End-Int.-End
» Center spans, 150 — 300 ft (15 ft increments)
* End span = 78% of center span 117-150-117
* Deck Pouring Sequence 129-165-129
» Cross-frame & Diaphragm Details 141-180-141
. [B)OltidDF'el.? Splices 153-195-153
eck Detalls 164-210-164
. BT 176-225-176
188-240-188
199-255-199 Standard Plans for Steel Bridges
211-270-211 Three_:—span
223-285-223 Contmu_ous
Span Bridges
W@V 234-300-234

RUSSO i,



Standard Designs for Straight |-Girder

Bridges

» 4-Span Continuous Bridges (8,10, 12, 14 ft spacing): Span, ft
] End—lnt’erior
« Two center spans = 150 — 300 ft (15 ft increments)
« End span = 78% of center span 117-150
» Deck Pouring Sequence 129-165
» Cross-frame & Diaphragm Details 141-180
 Bolted Flelq Splices 153-195
* Deck Detalils
164-210
e 33 sheets 7022
188-240
199_255 Standard Plans for Steel Bridges
11970 Four-span
Continuous
223285 Span Bridges
1 234-300

RUSSO .



Final Cross-Sections

8 ft beam spacing 10 ft beam spacing

37'-0"
1"6" P 34|'0“ Roadway 2 1I'6" / 37I-0" /
/ 7 1-6" 34'-0" Roadway 1-6"
o /S A —
2 %
\ L | i - ¢
Web Depth X . s
Varies by | :I: j': J_ Web Depth X —_
Span Length — | _|_ —— Varies by
. | Span Length — | o]
36" |, 3 Spaces @ 10'-0" = 30-0" |, 3-6"
oA _n" P on 7 ’
26", 4 Spaces @ 8-0" = 32-0 oy 28 TYPICAL SECTION
TYPICAL SECTION

0.35S5

31
s | 0318
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Final Cross-Sections

12 ft beam spacing 14 ft beam spacing

43'-0"

' n l 51.-0" /
1'-6" 40'-0" Roadway 1'-6" / 7
,/ ,/ 16" |, , 48'-0" Roadway L, ., 18"
| @ 7 . 77
ralz No:"
w
1+
o

\ i \ i

Web !:)epth ——— Web Deoth _ < .
Varies by | \?ariezpb
Span Length —— Span Lengtz '

46" 3 Spaces @ 14'-0" = 42'-0"
TYPICAL SECTION

3-6" 3 Spaces @ 12'-0" = 36'-0" J’ , 36" )
7
TYPICAL SECTION

0.295 0.325
v




Fabricator Outreach and

Preliminary Studies

What important questions were asked and
answered to develop the standards?

/2
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Fabricator Outreach

RUSSO

STRUCTURAL SERVICES
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Efficient Plate Sizing

e Design direction
* Flanges in any width are acceptable

e Use as few thicknesses as possible
 Flangesin 1/4” thickness increments, 1” minimum
e Websin 1/8” increments, ¥2” minimum
* Flange thickness 3” maximum preferred (or switch to HPS 70W)

R R
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Cost Effectiveness of HPS 70W and Gr 50W

e Use Gr 50W until about 3” thick

 An “over 3” flange” has a cost premium even in Gr 50W so HPS
/0W can be used to offset this premium and save weight

 Go wider to stay under 3” when possible

RUSSO i,



How Many Unigue Plate Sizes?

e 2 webs and 6 unique flanges °J">—\‘ ‘/“C"

seem reasonable . - ) )
\- PLATE "A" \- PLATE "B" PLATE 'C'-/
* The fewer the better, and at
. . Multiply weight savings/inch x flange width (length of butt weld)
least 10T minimum for any Thinner PIate at SpHce Gaehe9) | Tnocker Plate ot Spice (imehes)
t h i C kn e S S 1.0 1.5 2.0 2.5 3.0 3.5 4.0
1.0 70 70 70 — — — —
1.5 — 80 80 80 80 — —_
2.0 — — 90 90 90 70 70
2.5 — — — | 100 | 100 80 80
3.0 — — — — | 110 90 90
3.5 — — — — — | 110 | 110
4.0 — T T =T —1T—T130

Notes:

®  Source: compiled from various Fabricators, November 2001.

R R
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Preferred Field Section Lengths

* Length
e 120 ft—no problems
e 130-140 generally not a problem

e Some fabricators have access challenges even getting out of their own plants
and on the roads > 150 ft

e Decision - maximum field section, 140 ft long

* Depth
e Girders under 10 ft deep — no problem for anyone
e Girders under 12 ft deep definitely preferred
e Decision - Maximum web depth, 11 ft

* Weight
 Decision - 50T field section limit - influences the longest spans only and
qtﬂl\y drove the decision to switch to HPS 70W in some cases

R R
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Cost Effective Diaphragms and Cross-
Frames

/2
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Presentation of Selected
Portions of the Standards
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Walk-thru of the Standard Plans

3-Span continuous, 12 ft spacing

- 4y »
re L 400" Roadway 1 re
L q /_P
T ' ' T
£
Web Depth g
Vanes by
Span Length
I | o |
ve 3 Spaces @ 120" » 36'0° p IE
ol TYPICAL SECTION ‘
. Span1or 3 pry L2, Span 2
& By u:z Offsx [ &
Span 11 Splice 1 Symmetnc about
Span 3 T B I-— Fonk p
_“1 _— hote ‘i.wlﬂmm:: | | TC2 I € 9“? 1c3 %n-cu [ m/ L2, Span 2 I Segments C and A receat
. { . _‘ for end spans up 10 255 -—-__________J . \ 1l . \ [ ]|_ not shown for clarity
Trarsverse stfener : WA : I | : : : :
as neoded — ' Crosaframe - H H ' H WD
= ' i ' ' ' ' we .
el - Spacng | H H ' ' 1 |
. . L} L ] 1 1} N
L] L L L] L L} N
L] L I L] L] L L}
1 1 1 L 1 1
| ‘L BA \ \_ l \— BC2 B8C3 _/ I
L Segmant A BA2 L =% Segment C - L B0~ segmentD 1
-~ -~ ” -~
GIRDER ELEVATION INTERIOR SPANS 150-255 FT
Spantord L2, Span 2

!

;\“&QW Oftset Oftvet
on1/End A 5
1 . - Symmetnic about
dard B - - T Span 3 —e=] Grea T8 § Field | cr ¢ Beg Fiokd . Segments C-B-A repeat
Standard Plans for Steel Bridges . TA1 l/'s; 5 ‘L Spiice 1 ——a [ 1z | Por 1cr2 TC3 : Spice 2 ’(—TD U2 %omn 2 1208 shown for clariy
} L

Three-span — ,lm L H |
s ||

Continuous .
Span Bridges (@) seora TNw ] G 1, L Ne W] T T

e Steel. "
[ segmema '!'

‘ S — 70-300 FY =
% ]""' "'c(‘ THREE SPAN 150-300 FT
£l

12 FT SPACING
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Scope of Work Reminder

 3-Span Continuous Bridges (8, 10, 12, 14 ft spacinq):

STRUCTURAL SERVICES

» Center spans, 150 — 300 ft (15 ft increments)
 End span = 78% of center span

* Deck Pouring Sequence

» Cross-frame & Diaphragm Details

» Bolted Field Splices

* Deck Detalils

33 sheets

Span, ft.
End-Int.-End

117-150-117

129-165-129

141-180-141

153-195-153

164-210-164

176-225-176

188-240-188

199-255-199

211-270-211

223-285-223

234-300-234

Standard Plans for

Steel Br i_Jg_:!_:b

Three-span
Continuous
Span Bridges

51
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GENERAL NOTES:
Spacifications:
AASHTO LRFD Sricge Design Sped

AASHTO Guide Specifications for V)
Construction. 1st Edition

Materials:

Girder Wabs and Flanges
ASTM ATOS Gr BOW or Gr HPS T0W
Gr HPS TOW flanges are noted withy

Siiffanars

ATOE Gr SOW

Inermediate ransverse shear sliffe
Stiffarar sizas shown as raguirad b

Liateral Brecing and Maphragm / Cragarame
ASTM ATOS Gr 50W

Concrets Deck
Fp =4 ksi

Reinfarcany Stes!
F, = 6 ksl

Bolfz

ASTM F3125 Grade A325, dianwte

Dead load assumptions:
For DC1

Slab thickness as shown in plans
Overhang thickness = slab thickness + 4 in.
Concrete haunch weight, 50 plf per beam
stay-in-place form allowance, 15 psf
Miscellaneous steel weight:

8 ft girder spacing - 30 plf

10 ft girder spacing - 30 plf

12 ft girder spacing - 30 plf

14 ft girder spacing - 45 plf

Total DC1 loads shown on this sheet are computed with the above
assumptions and assuming equal loading to all beams in the
cross-section.

For DC2

Assumed single slope TLS railing
600 plf divided to two beams

For DW

2 in. asphalt at 140 pef

nge lateral bending moments from
Ing machine. Flange lateral bending
on the Fascia Beam Design Criteria

. 508 General Design Criteria sheat.

GENERAL NOTES

z
lesued January 2025 Sheel 2 of 12

Revision 0

DB R WL LN W R G T I
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Design Assumptions and Criteria, Continuous Span Bridges:

1.

Girder Design

All designs parformed using NSBA LRFD SIMON.

Interior and exterior beams were designed. In LRFD SIMON, the "BOTH" option is used for the LL distribution

factors. This results in a single beam designed for the goveming shear and moment distribution factors for an

interior and exterior beam. The composite stab effective width is based on an exterior beam

Live load distribution follows AASHTO LRFD 4.6.2 2 for all beam spacings and span lengths. Designs where

the AASHTO distribution factor equations are used beyond the range of applicability are noted in the design

tables.

A skew of 20 degrees from normal is assumed for all designs.

Live load deflection satisfies AASHTO LRFD 2.5.2.6.2 Critena for Deflection for vehicular bridges, L/800.
irder depth sa a5 AASH W ional Criteria fo nan-to-Depth Ratios

B ] Lial

3. Wind Lead Design
a. Lateral deflection and flange lateral bending stresses due to wind on the fully erected steel framing were
evaluated. Lateral bracing is not required for the design conditions assumed in 3.1 and 3.2, below. Other
conditions may require bracing for wind load deflection or siress,

3.1 Service Design Criteria
a, Lateral deflections due fo wind loads on the fully erected steel satisfy the Span |/ 150 requirement established
by PannDOT BD-620M. All references to BD-620M are to the April 29, 2016 edition.
b.  For this deflection chack, a 32 psf assumed pressure is applied to fascia beams only for a superstructure
height = 30 ft. For other supersiructure heights, refer to PennDOT BD-620M.

Design Assumptions and Criteria, Continuous Span Bridges:

1.

Girder Design
a.
b,

w0 ™ o

All designs performed using NSBA LRFD SIMORN,

Interior and exterior beams were designed. In LRFD SIMON, the "BOTH" option is used for the LL distribution
factors. This results in a single beam designed for the governing shear and moment distribution factors for an
interior and exterior beam. The composile slab effective width is based on an exterior beam.

Live load distribution follows AASHTO LRFD 4.6.2.2 for all beam spacings and span lengths. Designs where
the AASHTO distribution factor equations are used beyond the range of applicability are noted in the design
tables.

A skew of 20 degrees from normal is assumed for all designs.

Live load deflection safisfies AASHTO LRFD 2.5.2.6.2 Criteria for Deflection for vehicular bridges, L/800,

(airder depth satisfies AASHTO LEFD 2.5.2.6.3 Optional Criteria for Span-to-Depth Ratios.

Faligue design based on Calegory C for shear studs welded to top flanges and Calegory C' for welded
transverse stiffeners, ADTTg, = 1,000 vehicles per day and a 75-year design life.

Maximum segment length, 140 feet.

/2
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Cross-Frame members are designed as secondary members.

Cross-Frame members are designed for tension / compression loading.

Cross-frame member stiffness is based on 0.85AE stiffness reduction factor for eccentrically loaded angles,
AASHTO LRFD C4.6.3.3.4.

Diaphragms and cross-frames are designed for combined stability-induced foads along with simultaneous deck
casting forces. The finishing machine is assumed to be centered at a brace point location.

GENERAL DESIGN CRITERIA
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Desigh Assumptions and Criteria, Continuous Span Bridges:

1. Girder Design 3. Wind Load Design
a. Al designs performed using NSBA LRFD SIMON. a.  Lateral deflection and flange lateral bending stresses due to wind on the fully erected steel framing were
b. Interior and exterior beams were designed. In LRFD SIMON, the "BOTH" option is used for the LL distribution evaluated. Lateral bracing is not required for the design conditions assumed in 3.1 and 3.2, below. Other

factors. This resulis in a singie beam designed for the governing shear and moment distribution factors for an conditions may require bracing for wind load deflection or siress.
-

3. Wind Load Design
a. Lateral deflection and flange lateral bending stresses due to wind on the fully erected steel framing were
evaluated. Lateral bracing is not required for the design conditions assumed in 3.1 and 3.2, below. Other
conditions may require bracing for wind load deflection or stress.

3.1 Service Design Criteria
a. Lateral deflections due to wind loads on the fully erected steel satisfy the Span / 150 requirement established
by PennDOT BD-620M. All references to BD-620M are to the Aprl 29, 2016 edition.
b. For this deflection check, a 32 psf assumed pressure is applied to fascia beams only for a superstructure
height = 30 ft. For other superstructure heights, refer to PennDOT BD-620M.

3.2 Strength Design Criteria
Girder flange lateral bending is checked for strength as follows:
a. Maximum wind load positve and negative moment regions were checked. Check other plate transitions in final
design.
b. Fascia beam checked for global bending of the span and local bending between cross-frames,
c.  Wind loads on erected steel determined from the AASHTO Guide Specification for Wind Loads on Bridges
During Construction, 2017,
Inactive wind condition, ¥V = 115 mph. Superstructure height, 30 ft
Superstructure construction duration & weeks - 1 year, R = 0.73

K: = 1.0, C, = 2.2 for fascia beam, per AASHTO Guide Specifications for other beams.

RUSSO

STRUCTURAL SERVICES
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Finishing ;
- b " Machine ) ) L
. 30" cverhang, braciels @ 43” canters Concrete Self Weightand  Wheel Loads Fascla Beam Design Criteria:
. Construction Live Load |- L . .
g\ Hetion B " Walkway 1, Finishing machine wheel load, 4 @ 2000 pounds. Loads shown are representative of
& \ i Live Load finishing machines used for bridge widths and types shown on these plans.
o 3 == 0 ft brace Lpacing
B —8—325 ft brace spacing 2. GConcrete density, 160 pef, to account for formwork weight allowance.
c o +—10 ft brace spacing I 3. Construction live load on deck, 50 psf.
g T DRI 4. Walkway live load, 50 psf. Assumed walkway width, 2 ft.
:é 1 5. Owerhang slab thickness equals nominal slab thickness + 4 in. assuming slab is flush
® to underside of top flange and an assumed 4 in, haunch,
- 6. Finishing machine is assumed to be midway between cross-frames for lateral bending
i D - ) moment calculations.
S FWebdepth In. 0 r 18 1A E A IR a. Factored load combination: AASHTQ LRFD 3.4.2, 1.25DC + 1.5 LL
note: Bracket HE = Web Depth minus 6%, not to exceed 907) b. An equivalent service bending moment is computed for LRFD SIMON input. LRFD
& SIMON uses a 1.4 factor on all lateral bending moments. Moments shown on the
accompanying graphs are unfactored and are a total weighted average of the dead
42" overhang, brackets @ 36" centers and live load lateral flange bending moments.
@ 7. Bracket spacing assumed as follows, Bracket spacing is based on limiting capacities of
= Bracket Height = Actual common commercially available hangers and brackets. Assumed safe working load of
Web Depth minus 6", 6,000 Ibs. per hanger. Assumed safe working load of 3,750 Ibs. per diagonal.
g not to exceed 90" a. 30in. overhangs, 48 in. bracket spacing.
B ! b. 42 in. overhang, 36 in. brackel spacing.
] c. 54 in. overhang. 24 in. bracket spacing.
E3
E 8. Girder service load rotations, @, are limited to 1 degree.
E
5 oA . - . . )
3 - TYPICAL SECTION 9. Lateral deflection at the top of web, A, limited to 0.25 in. Vertical deflection of the edge
- A, of slab, Ay, limited to 0.5 in. Both limits checked for maximum finishing machine loading
4 . 4 and are instantaneous values,
. ~=— End of Slab
Varies 26"
16 42 48 54 B0 13 78 a4 o 102 108 114 120 12% 132 ,Jf to 4'-6"
Web depth, in -
note: Bracket Ht = Web Depth minus 67, not to exceed 90°) — —--—!;‘;é_ 4 8,000 Ibs
Iz, J *
o £
5" DVSTENEN, ENUENEES B 2% CRTERS 1 '\;" 2,000 Ibs 2,000 Ibs 2,000 Ibs 2,000 Ibs
.'_:' —8— 30 ft brace spacing /
5 . .
.“: == 75 ft brace spacing §
:: +— 20 ft brace spacing L Shear Center L 40" L 34 J' 40" L
g } L A L4 7
Z Tz~ f ASSUMED FINISHING MACHINE
2 - E——1
: =2
q‘ﬂmp - GIRDER ROTATION DIAGRAM FASCIA BEAM DESIGN CRITERIA
Russo 02 108 114 120 126 132
STRUCTURAL SERVICES Inus 6", not to exceed 50" Issued January 2025 | g o0t 4 of 32
Revision 0
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End of Unit

Span 1 Span 2

Span 3

v ) ) y
¢ Pier ¢ Pier End of Unit
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | .l | | .l |
| | | | | | | |
§ Splice —= =— { Splice § Splice —= =— { Splice
‘L Pour 1 Pour 4 Pour 3 Pour 5 Pour 2 ‘L

3-SPAN UNIT DECK POURING SEQUENCE

DECK POURING NOTES

1.
2.

3.
4.

5.

The deck pouring sequence shown is the basis of design,

The beams are designed for local and lateral-torsional buckling limits for the specified pour sequence and
additionally for the global stability and cross-frame requirements of AASHTO LRFD 10th edition Article 6.7.4.2.2.
For the 3-span unit, the critical checks for deck casfing positive and negative bending in noncomposite sections
occur during Pour 2 and 5.

The provisions of AASHTO LRFD 6.7.4.2.2 do not account for the stiffening influence of any previously cast and
composite deck sections and are conservative for other than Pour 1.

Upliftis prevented in all cases.

Note: An alternate pouring sequence with the deck cast continuously end-to-end is also permitted. All girder designs in
these standards satisfy stress, strength, uplift, and stability requirements for the alternate pouring sequence.

DECK POURING SEQUENCE

Issued January 2025
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430"

Symmetric about
L/2, Span 2

16" ’|' 40'-0" Roadway ' .
T ! I T
2,
Web Depth %
Varies by =
Span Length
| " no_ i "
oy » 3 Spaces @ 120" = 360 » 36
TYP
Span 1 or 3. %
§ Brg Begin Offset  Field Offeet
Span 1/ End
Span 3 | A1 Note: Segment B omi |"' & Brg ¢ Field ;_ ™ /

TAQ—;

for end spans up to 25!

dSlece 1 | TC1
TCZ
S ——

| Pier1orz T1C3 j | Splice 2
I
T

Segments C and A repeat,
not shown for clarity

Transverse stiffener, il

as needed — | :: WA :I
Ty 1

Crossfram

Spacing

R

il

-

\— BAZ

\ |
BC1

\— BC2 BC3 ] |, j i

L Segment A L Segment C I!D Segment D |,
”~ # #
GIRDER ELEVATION INTERIOR SPANS 150-255 FT I
Span1or3 - L/2, Span 2
¢ Brg Begin Ofiset - Offset
Span 1/End / Symmetric about
Span 3 —— ¢ Field TB  Field | TC1 Teo ’—— ¢ Brg |-— ¢ Field ™ Y L/2, Span 2 Segments C-B-A repeat,
' TA1 V/_ Splice 0 Splice 1 —= —i . Pieriorz TC3 ' Splice 2 f | not shown for clarity
| 1 '!_ I 1 1 T =
1 ]
_ T T I T T T T
Transverse stiffener, I WAl 1 I I I
asneeded — | | ' Crossframe , : i ' : We . WD
i I Spacing | ¥ ! I 0 1 | 1
I I 1 I 1 I
1 I ! 1 I I I '
1 I 1 1 I I
Il Il . I 1 1 I I F=
1 1 L -
I NS | _f L we \ | f _/l | |
L Se BB BCA \ BCz BC3 ED
gment A L Segment B L Segment C L Segment D L
L a C4 L Cd
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GIRDER ELEVATION INTERIOR SPANS 270-300 FT

THREE SPAN 150-300 FT
12 FT SPACING
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TYPICAL SECTION
Li2, Span 2
¢ Field Offset
Splice 1
i - ‘ TC1 & Brg § Field
_ [ TC2 _L ' Pier1ar2 TC3 - Splice 2
_'_"'—-—-_._______.-hl r l I | Il
' I I i ] '.
I I I I
1 Il Il |
! i I I | WC 1 .
I I I I
I I I I
! 1 Il 1 I i
1 I I I
|I Il Il '
\— | \— BCZ BC3 J
BC1 Segment C J' Bl
<y ~
RUSSO GIRDER ELEVATION INTERIOR SPANS 150-255 FT




RUSSO

STRUCTURAL SERVICES

SEGMENT A SEGMENT B (as needed)
Span, ft.
WA TAl TAZ BAl BAZ we T8 BE

End-Int.-End

(in.xin. xft) {in.xin. xft.) fin.xin. % ft) {in.xin.xft) {in.®xin, xft.) {in.xin, xft) {in.xin, xft) lin,xin, xft.)
117-150-117 | 54 x0.625x 79 16x1x79 === 22x1.5x79 - -
129-165-129 | 62 x0.625x 89 16x1x89 - 22 x1.5x 89 -
141-180-141 | 66x0.625 % 98 18 %198 22 x 1.25 x 49 22 % 1.5 x 49

S S S
153-195-153 | 74 x 0.625 x 106 18x 1x 106 24 % 1x65 24 % 1.25x 41
164-210-164 | 78x 0.625x 113 18x1x113 24 % 1x57 24 % 1.25% 56 =
176-225-176 | B2 x0.75x122 18x1x61 18x1.25x61 22x1x61 22x15x61
188-240-188 | 88x0.75x 130 20x1x130 24%x1x70 24 % 1.25 x 60 ane
199-255-199 | 94 x0.75x 138 20x1x1318 2% 1x84 24%1.25%54 - .
211-270-211 98 x0.75x 51 20x1x51 - 24%x1x51 —== 98 x 0.75 x 100 20x1.25x100 | 24x1,25x% 100
223-285-223 | 102x075x51 22%1x51 == 24 % 1x51 =5 102x075x110| 22x1.25x110 | 24x1.25x 110
234-300-234 | 108 x0.75x 54 24 % 1x54 24 % 1.25 x 54 =en 108 x0.75x 120 24x1.25%120 | 24x1.25x 120
SEGMENT C SEGMENT
Span, ft. Additional

End-Int.-End WC TC1 TC2 TC3 BC1 BC2 BC3 WD TD BD Footnotes

(in.xin, xft) (in.win, xft.) fim xinm xft) fin. xin. xft.) fin.win. xft) fin.xin. xft.) fin.xin. xft) {in.xin. xft.) {in.xin, xft) (in. xin, xft)
117-150-117 54 x0625% 76 22x1x24 22x1.75x28 22x1x24 22x1.25x24 22w 235w 28 22w125x24 54 x 0,625 x 74 16x1x74 22x125x74
129-165-129 | 62 x0.625x 80 22x1x25 22x2x30 22x1x25 22x1.25% 25 22x2.25x%30 22x1.25x25 | 62x0.625%85 16x1x85 22%1,25x 85
141-180-141 | 66 x0.625 x 86 22x1x27 22x2x32 22x%1%27 24 % 1.25% 27 24 % 2.25 % 32 24x1.25x27 | 66x0.625x%94 16x1x94 22%1,25x94
153-195-153 | 74 x0.625x 94 24x1x28 24x2%38 24%1%28 20 % 1.25% 28 24%25% 38 2x125%28 | 7Ax0625x 101 18x1x101 24%1x101
164-210-164 | 78x0625x%102 | 24x1.25x25 20 x25x47 24 x1.25%30 20%1.25%25 %2547 24x125%x30 | 78x0625%x108| 18x1x108 22%1.25%108
176-225-176 | B2 x0.75x 108 | 24x1.25x32 2 x25x44 24 x1.25x%32 24x15x32 2 x275x44 24 x15x32 82 x0.75x 117 18x1x117 22x1.25x%117
188-240-188 | 88x0.75x116 | 26x1.25x34 26x2.5x53 26%1.25x29 26 x1.5x 34 26x2.75x%53 26x15x29 88x0.75x 124 20x1x124 20x1.25x124
199-255-199 | 94 x0.75 x 122 26 % 1.5x 35 26x 2.75 %52 26x%1.5x35 26 x 1.5 x 35 26 x 2.75x 52 26 % 1.5x 35 94 % 0.75x 133 20x 1x133 24x1x133 a
211-270-211 | 98 x0.75x 125 26x1.5x30 26x 3 x 60 26x%1.5x35 26 % 1.75x 30 26 x 3 x 60 26x1.75x35 | 98x0.75x 140 20x 1x 140 24 %1% 140 a
223-285-223 | 102x0.75x135| 30x1.25x31 30x2.5x57 30x1.25x47 30x15x31 30 x2.75x 57 30x15x47 [102x075x139( 23x1x139 22x1.25x139 a
234-300-234 | 108x0.75x140| 2Bx15x25 28x3x65 28x% 1.5x30 30x15x25 30x3InE5 30x15x50 | 108x075x140| 22x1x140 24 % 1x 140 a

Note: All plates are A709 Gr 50W.

Footnotes:

a.  AASHTO distribution factor equations were used with girder stiffness and / or span length exceeding AASHTO limits. Check with refined analysis.

THREE SPAN 150-300 FT
12 FT SPACING
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SEGMENT & SEGMENT B [as needed) ‘

Span, ft. R A S SN B 7 P R
R [In.x\::xft.] — span 1 or3 TYPICAL SECTION U2, Span 2 ? '
117-150-117 | 54 x0.625% 7% ¢ Brg Begin et ¢ o T
129-165-129 | 62x0.625x 8 SpanuEnnd | " Splce 1 o Jﬁ @ o Symmetric about
CrmET o Span3 —=| | ™ e xl—:' aN Fierforz 103 1 R’ [ / Uz Soan2 | somens S i g
164-210-164 | 7Ex 0625 x 113 Transverse stiffener, H A : . I : PI : :
176-225-176 | B2x0.75x122 as needed —| | “ ' Crossframe ! ! ' ' ! ! WD I
188-240-188 | 88 x 0.75 x 130 [~ ;1 Spacing | ' ! 1 ' " 1 | 1 |
195.255-199 | 94 % 0,75 x 138 ! ' | i : i ' : i |
211270211 | 98x0.75x51 L L ] L L i ' E—
- - x075x I
;::-::-z;j 13;13,?2121 L \_ BAT Segment A \- BA2 L \— BC1 Segm|entc \_ Bez BC3 L BD j Segment D |'
GIRDER ELEVATION INTERIOR SPANS 150-255 FT
i M = SRR T R R VO LT O ARE, DA oL SRR e DA e HRESr B Dariaons |
1171 SEGMENT A SEGMEMNT B (as needed)
129-1 Span, ft.
wd | End WA TA1 TA2 BAL BA2 WE TH BE
1:: I ([in.xin. xft) {in. xin. xft.) lin.xin. xft.) lin. xin. % ft.) {in.xin., = ft.) {in.xin. xft) [in.xin, xft.) [in, xin, xft)
176-2
1852 117-150-117 | 54 x0.625x 79 16x1x79 --- 22x15x79 --- --- ---
o] | 129-165-129 | 62 x0.625x89 16x 1% 89 22 x1.5x 89
=1 | 141-180-141 | 66 x 0.525 x 98 18 x 1 x 08 22x1.25x49 | 22x15x49
Hote: 153-195-153 | 74 x 0625 x 106 18x1x106 2 xlxis 24x125x41 -
Footna
a 164-210-164 | 78 x 0625 x 113 18x1x113 24 x1lns7 24 %125 %56 -
176-225-176 | B2x0.75x122 18x1xbl 18x1.25x61 22xlxil 22x15x6l
188-240-188 | B x0.75x 130 20x1x130 2Mxlx70 2y 125x60 == was
199-255-199 | 94 x0.75x 138 20x1x138 HMxlxE4 Mxl25x54 e - -
211-270-211 | 98x0.75x51 20x1x51 - 24 x1x51 --- 98 x0.75x 100 | 20x1.25x 100 | 24x 1.25x 100
@V 223-285-223 | 102 x0.75x51 22x1x51 --- 24 x1x51 --- 102 x075x110| 22x1.25x110 | 24x1.25x 110
234-300-234 | 108 x0.75x 54 24x1x54 24 x1.25x54 === 108 x 075 x 120 ) 24x1.25x 120 | 24 x1.25x 120
RUSSO

STRUCTURAL SERVICES | \-_/ ,ﬁ- | T I 11 e R g | 60




TRANSVERSE AMD BEARING STIFFENERS

DEAD AND LIVE LOAD REACTIONS

e : Transverse Stiffener Size and Location, Distance From End support, Each Span Beaflng Stiffeln-ers, End [Bea rilng Stiffene.rs, Piers T FRT i AT
End-Int-End Width Thickness i LRt e e W.:dth ‘Ih:c‘kness ledth Thu_:kna 5% End-lr:tlrEnd' oc DW | Truck | Lane oc W Tk | L e
In. in. e ek i L1 : kips | kips | kips | kips | kips | kips | kips | kips
117-150-117 7.25 0.75 10.25 1 117-150-117 | 88 10 | 100} 40 | 322 | 36 | 173 | 106
129-165-129 55 0.5 1135 15.5, 1485 725 a5 10.25 1 129-165-129 98 11 101 44 358 an 177 117
141-1B0-141 B 0.5 108, 124.5 16.5, 33, 147, 1635 B8.25 035 10.25 1 141-180-141 107 12 101 48 393 43 181 128
153-185-153 B 0.5 116,134.5 18.5, 37, 158, 176.5 8.35 0375 1125 1 152-195-153 116 12 102 52 432 47 184 139
el el - s e sl e . e T
TRANSVERSE AND BEARING STIFFEMERS
Transverse Stiffener Size and Location, Distance Fram End suppart, Each Span Baaring Stiffaners, End |Bearing Stiffeners, Piers
Span, ft.
Width |Thickness Width Thickness Width Thickness
End-Int.-End , , Span 1 Locatian, ft. Span 2 Lacation, ft. ! - , -
I, 1. n. 1. 1. In.
117-150-117 - 7.25 0.75 10.25 1
125-165-129 5.5 0.5 1135 155, 1495 7.25 0.75 10.25 1
141-180-141 B 0.5 108, 124.5 16.5, 33, 147, 163.5 8.25 0.75 10.25 1
153-195-153 & 0.5 116, 134.5 18.5, 37, 158, 176.5 B.25 0.75 11.25 1
164-210-164 7 0.5 8.75, 125, 1445 19.5, 39, 171, 190.5 5.25 0.75 11.25 1
176-225-176 B 0.5 155.5 20.5, 204 5 8 0.75 11 1
188-240-188 6.5 0.5 i 22, 218 9 0.B75 12 1.125
199-255-199 6.5 0.5 152, 175.5 235,47, 208, 231.5 9 0.875 12 1.125
211-270-211 7.25 0.5 162, 186.5 24.5, 49, 221, 245.5 9 0.B75 12 1.125
223-285-223 8 0.625 12.75, 172, 197.5 25.5, 51, 234, 259.5 10 0.B75 14 1.25
234-300-234 9 0.625 13.5, 147, 174, 180, 207 27,54, 246, 273 11 1 13 1.125
En::Er:tJ.—IE‘;'ld End Span Interior Span Type : ) : ; :
117-150-117 4@ 205+2@175=117 2@ 175438 2666+2@ 17.5=150 K-Frame
129-165-129 4@ 23+ @ 18.5=129 2@ 185+4@ 2275+ 2 & 18.5= 165 K-Frame
141-180-181 | 4@ 25254 2 @ 20 =141 1@ 32044 @35+2 @ 20=180 K-Frame
153-1%5-153 S@22+2@215=153 2@A5+A@ITI5+ 2@ 2157 195 K-Frame
164-210-164 5@ 23+3@ 1633 =164 3@ 16.25+5@ 225+ 3 @ 1625 =210 K-Frame
176-225-176 S@2543@17=176 3@ 1666+ 5@ 25+ 3 @ 16.66 = 225 K-Frame
188-240-1828 5@ 26.5#+3@ 185= 188 I@ITHL+ 5@ 265+ 3@ 17.91 = 240 K-Frame
193-255-199 6@23.5+3 @ 1933 = 190 3@ 1B75+5 @I85+ 3@ 1875 =255 K-Frame THREE SPAN 1 50'300 FT
Russo 211-270-211 E@ 24.67+3 @ 21=211 I@2+6@24+3@21=270 K-Frame 12 FT SPAC'NG
e sl 223-285-273 | 6@ 265+ 3@ 21.33=223 A@175+6@ 2M16+4 @ 17.5= 285 K-Frame | dJ 2025
it oo i 234-300-734 B@23.25+3@16=234 A@ 19+ 6@ 2466+4 @ 19 =300 K-Frame :::;iﬂnaguaw St 16,01 22 61




i
i TRAMNSVERSE AND BEARING STIFFENERS DEAD AND LIVE LOAD REACTIONS
I R Transverse Stiffener $ize and Location, Distance From End support, Each Span Bearing Stiffeners, End |Bearing Stiffeners, Fiers : - PR G AR ey
i Endint End | Width |Thickness S Lobios S e, W'idth ‘I'hic.kness width Thi!.:kr‘ﬂsf Endrf:tl'E;’ld pC | DW |Truck | lane | DC | DW | Truck | Lane
| fa, b, AN Mt i i3 ; kips | kips | kips | kips | kips | kips | kips | kips
| 117-150-117 7.25 0.75 10.25 1 117-150-117 88 10 100 40 322 36 173 | 106
| 129-165-129 5.5 0.5 1135 15.5, 149.5 7.25 0.75 10.25 1 179-165-129 | 98 11 | 101 | 44 | 358 | 40 | 177 | 117
I 141-180-141 6 05 108, 1245 16.5, 33, 147, 1635 525 0.75 10.25 1 141-180-141 | 107 | 12 | 10t | a8 | 393 | a3 | 181 | 128
i 153-155-153 B 0.5 116, 1345 18.5, 37, 158, 176.5 8.25 0.75 11.25 1 153-195-153 116 13 102 52 4372 47 184 139
-________________________________________________________________________________________________________________________________________
SHEAR STUD LAYOUT
Span 1 Span 2
Studs
Span, ft. per | offset Group 1 Group 2 Group 3 Offsat Group 1 Group 2 Group 3
End-int-End | | in ; Pitch | Length | Pitch [Length | Pitch [Length | " Pitch |Length | Pitch |Length | Pitch |Length
. pates In. ft. pates In. ft. paces in. fit. . pac=s in. ft. pates 1n. ft, paces 1. ft.
117-150-117 4 0 27 B 18 a0 12 an 3 £ 9 ] 15 24 30 ad 12 90 15 24 a0
129-165-129 4 L 13 & 6.5 91 12 g1 10 36 a0 0 12 14 325 1040 12 1040 13 30 32.5
141-180-141 4 Q 14 5] K 4 14 =9 11 EL5] 33 [ 14 N a5 110 12 110 14 A0 35
153-1895-153 i 0 115 17 115 K a2t 2.5 3 48 12 i 13 36 a9 117 12 117 13 A6 35
164-210-164 4 ¥ 123 12 123 10 48 40 s s e 0 12 42 42 126 12 126 12 42 42
176-225-176 4 o 132 12 132 10 43 40 -—- - - & 11 48 44 136 12 136 11 48 44
158-240-188 4 L 19 12 19 9l 16 12367 11 48 44 0 12 45 45 144 12 144 12 43 48
1949-255-199 4 0 30 12 30 a0 15 120 12 48 48 30 12 48 48 154 12 154 12 43 48
211-270-211 4 LW 32 12 32 85 18 127.5 12 48 48 & 13 45 57 1089 18 163.5 13 48 5
223-285-223 4 o 23 12 23 a7 18 145.5 13 48 52 12 14 48 L& 114 18 171 14 48 1]
234-300-234 4 ¥ 12 12 12 102 13 153 17 45 68 36 14 45 56 121 15 1581.5 14 43 1]
129-165-129 4@23+2@ 185=129 2@ 185+4@ 22.75+ 2 @ 18,5 = 165 K-Frame
141-180-181 4@ 252542 @20=141 I@0+14@25+ 2@ 20= 180 K-Frame
153-195-153 5@22+2@215=153 I@®NS+AEITI54 2@ 7155 195 K-Frame
164-710-164 | 5@ 23+3 @ 1633 = 164 3I@1625+5@225+3@ 16252010 K-Frame
176-225-176 5@25+3@ 17=176 3@ 1656+ 5@ 25+ 3 @ 16.66 = 225 K-Frame
% 188-240-188 | 5@ 26.5+3 @ 18.5=188 3@ 17.91+5@ 265+ 3@ 17.91 = 240 K-Frame
199-255-199 | 6@ 23543 @ 19.33 = 199 3@ 1875 +5 @ 285+ 3 @ 18.75 = 255 K-Frame THREE SPAN 150-300 FT
Russo 211-270-211 | B@ 246743 @ 21=211 3@21+6@24+3 @ 21= 270 K-Frame 12 FT SPACING
STRUCTURAL SERVICES 223-285-223 | 6@ 265+ 3@ 2133 =223 4@ 175+6@ 2416+ 4 @ 17.5= 285 K-Frame Issued January 2025 62
234300734 | B@232543@16=234 A@ 1946 @ 2466+ 4@ 19 =300 K-Frame Bevsano Sheet 16.0f 32




TRANSVERSE AMD BEARING STIFFEMERS

Transverse Stiffener Size and Location, Distance From End support, Each Span

DEAD AN

O UVE LOAD REACTIONS

Bearing Stiffeners, End |Bearing Stiffeners, Fiers

{ Span, ft.

! Width

| End-int.-End

Thick
|LI ness Span 1 Llacation, ft.

Width Thickness Width Thickness

Span 2 Location, ft.

Span, ft.

End Re

action Pier 1 & 2 Reaction

End-Int.-End

Truck E Lane oc DWW | Truck

oc W
i 1

R R Y

Lane

il

CROS5-FRAME SPACING

Span, ft.

/2

R R

End-Int-End End Span Intenor Span Type
117-150-117 4@ 205+ 2@ 17.5=117 2@ 17543 @ 20666+2@ 17.5= 150 K-Frame
129-165-129 4@ i3+ 1@185=110 2@ 185+4@ 2275+ 2@ 18.5=165 K-Frame
141-180-141 4 @ 25,25+ 2@ 20 = 141 2@ 20+4@ 25+ 2@ 20= 180 K-Frame
153-195-153 S 224+2@ 21.5=153 2@ 2154+4@ 27.25+ 2 @ 21.5 = 195 K-Frame
164-210-164 5@ 23+3@ 16.33 = 164 I@ 16.25+5@ 225+ 3@ 16.25= 210 K-Frame
176-225-176 HE 25+3 @ 17=176 3@ 166645@ 25+ 3@ 16.66 = 225 K-Fra me
158-240-152 5@ 265+ 3@ 185= 188 3@ 179145@ 265+3 @ 17.91 = 240 K-Frame
199-255-199 | 6@ 23.5+3 @ 1933 =199 3@ 18.7545@ 285+ 3 @ 18.75 = 255 K-Frame
211-270-211 b@ 2467+3 @ 21 =211 J@Il+06@24+3 @ 21=270 K-Frame
223-285-223 | 6@ 265+ 3@ 21.33=223 4@ 17.5+6@ 24.16 + 4 @ 17.5 = 285 K-Frame
734-300-234 2@ 23.25+31@ 16 =234 4@ 19+ 6@ 2466+ 4 @ 19 = 300 K-Frame
e R
s e e e e s Revoond | Siearaz 63
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TRANSVERSE AND BEARING STIFFEMERS

0 LVE LOAD REACTIONS

action Pier1 & 2 Reaction

riimiina | V0 T DEAD AND LIVE LOAD REACTIONS o e e e
gg% ;5 Span, ft End Reaction Pier 1 & 2 Reaction gég é gég ég g %
sl End-lnt-End DC DW | Truck | Lane DC DW | Truck | Lane sl B b a Gl
185290188 | 65 kips | kips | kips | kips | kips | kips | kips | kips 103 | e | se1 | s | s | 1
%99 117-150-117 | &8 10 | 100 | 40 | 322 | 38 | 173 | 106 m
. 129-165-129 | 98 | 11 | 100 | 44 | 358 | 40 | 177 | 117 | frssnemmmon |
wor v | 141180141 | 107 | 12 | 101 | 48 | 393 | 43 | 181 | 128 L

ot isaes153 | 116 | 13 | 102 | s2 | 432 | a7 | 184 | 139 ||
o 7 o] | 164-210-164 | 123 14 102 | s5 | 472 | 51 | 186 | 149 SR
wwel el | 176.225-176 | 136 | 15 | 103 | 50 | 517 | 54 | 187 | 150 | [l es e
wrsw [« o] | 188-240-188 | 145 | 16 | 103 | 63 | 561 | 58 | 188 | 171 T g
swnl ol | 199.255.199 | 154 | 17 | 103 | 66 | 601 | 62 | 189 | 181
211-270-211 | 165 | 18 | 103 | 70 | 646 | 65 | 190 | 192 | [ g o aon
w :@@23.3:;} 223-285-223 | 178 | 19 | 104 | 74 | e84 | &9 | 130 | 202

wwia] sens] | 334300234 | 187 | 20 | 104 | 78 | 731 | 73 | 191 | 213

:i.: :@53 Mote: Truck and lane reactions include distribution factors, skew

men iee2 4 correction, and impact on the truck loading. TR BT sPacNG

64



| TRANSVERSE AND BEARING STIFFEMERS [ Lo

WAD REACTIONS

Span, fr. I Pier 1 & 2 Reaction

End-int.-End wli:_th Th G | H D E H w E | G HT llanr: oc DWW | Truck | Lane

kips | kips | kips | kips kips
117-150-117 40 322 36 173 | 106

e Span, ft. Segment A [ Segment B | Segment C [SegmentD | Total e

141-180-141 48 393 43 lal 128

B
st End-Int.-End tons tons tons tons tons LA T e
B

164-210-164 55 472 51 186 149
176-225-176 59 517 54 187 159

188-240-188 6.5 11?_15&_1'1? 11.12 e .IEIE{! gl?3 5?-.1? 63 561 | 58 18 | 171

195-255-199 6.5 66 601 G2 188 181

maw ] | 129165129 | 1329 1426 | 1189 | 6698 | [afereloln
141-180-141 14.97 16.15 13.55 75 70 P —
e (SO | 193-195-103 16.33 19,52 15.16 86.88
et | 164-210-164 18.02 73.67 17.32 100.70 EZ e
[ e | | we | o | |
vemue] o] | 188-240-188 24,94 33.00 23.42 13930 | Bl an T me
w0l | 199-255-199 | 27.43 316,57 25,91 15393 | pi=s o
seeb | 211-270211 | 1020 21,86 40,90 27.99 17391 | Broat=
o 10.63 25.08 43.79 29.80 188.80 [M‘*Wmmd

wiow | e | 334-300-234 12.40 28.79 49.64 30.25 211.81

129-165-129 4@ 23+2
141-180-141 4@ 2525

s | sencd Note: Girder weight is total weight of web and flanges only measured

164-210-164 3@23+3d

weasie | sen-) hetween CL brg at each end. Does not include girder extension at end

188-240-1328 5@ 26.5 + 3|

v‘m\? wamis | sens5) Dearings, stiffeners, shear studs, bracing, or any other allowances. BE abal st

R USS o 211-270-211 | 6@ 24.67 +
223-285-223 | B@265+3
STRUCTURAL SERVICES T 1 1 . L) Januaw 2025 shegl 16 Qf 32
234300234 | 8@2325+3@16-230 | A@19+6@2466+4@19-300 | K-Frame | Flthgeg 5 Revision 0




DEAD LOAD DEFLECTIONS, SPAN 1 AND L/2 SPAN 2 SHOWN, SYMMETRIC
Span, ft. Span Tenth Points and Deflections, in. Span 1 Span Tenth Points and Deflections, in. Span 2
End-Int.-End 10 L1 12 13 14 15 1.6 17 1B 19 1.10 2.0 21 2.2 23 2.4 25
117-150-117 ft. span - steel only, in.| 000 | 013 | 04 | 031 | 034 | 032 | 026 | 015 | 0.09 | 0.03 | 000 | 000 | 0.04 0.14 027 | 036 0.35
slab,in.| D00 | 069 | 106 | 163 176 | 165 | 1.33 | 0.B8 | 042 | 0.10 | 0.00 0.00 0.28 0.93 1.67 2.23 2.44
bamierrmils,in.| 000 | 006 | 012 | 015 | 016 | 0.15 | 013 | 0.08 | 004 | 001 | 000 | 000 | 003 0.11 018 | 0.24 0.26
117-150-117 ft. span - total, in.| 000 | 088 | 152 | 210 | 237 | 212 | 1.72 | 1.15 | 056 | 0.14 | 0.00 | 000 | 035 117 212 | 283 3.09 1 1.1 1.2 13 14 1.5 16 1.7 18 1.9 20 21 22 23 24 25

125-165-125 ft. span - steel only,in.| 000 | 015 | 028 | 036 | 039 | 037 | 031 | 0.21 | 011 | 0.03 | 0.0D 0.00 004 .16 0.30 0.40 0.44
slab,in.| DGO | 075 | 137 | 1.8 | 192 | 1.80 | 145 | 096 | 046 | 0.12 | 000 0.00 0.28 086 1.75 235 2.57

barierrails, in.| 000 | 007 | 13 | 017 | 019 | 0.18 | 014 | 010 | 005 | 0.01 | 00D 0.00 0.04 012 0.20 0.26 0.25

129-165-129 fi. span - total, in.| 000 | 098 | 179 | 231 | 250 | 234 | 190 | 1.27 | 062 | 0.16 | 0.00 0,00 036 1.23 2.24 im 329

141-180-141 ft. span - steel only,in.| D00 | 005 | 035 | 046 | 049 | 046 | O3B | 026 | D13 | 0.04 | 00D | 0.00 0.05 0.20 037 0.50 0.55
slab, in.| 000 [ 093 | 159 | 218 | 233 | 218 | 175 | 116 | 056 | 0.14 | 000 | 0.00 034 116 211 2.84 3.11

Barierrils, in. 000 | 00% | 007 | 022 | 024 | 022 | 03B | 012 | 006 | 0.0 | 0.00 | 0.00 004 .14 0.24 0.32 0.34

141-180-141 fi. span - total, in.| 000 | 121 | 221 | 285 | 307 | 286 | 231 | 1.54 | 076 | 0.19 | 0.00 | 0.00 0.43 1.49 272 3.66 4.00

153-195-153 ft. span - steel anly, in.| 000 | 0.22 o4 | 051 055 0.52 042 | 0.29 015 0.4 | 0,00 0.0 .05 021 0.40 0.54 0.60
slab,in.| 000 [ 105 | 152 | 248 | 266 | 247 | 198 | 132 | 065 | 0.18 | 0.00 | 000 0.29 110 2.07 281 3.09

Barierrails, in| D00 | 011 | 00 | 026 | 028 | 0.26 | 021 | 034 | 007 | 0.02 | 0.OD | OO0 004 0.14 0.25 0.34 0.37

153-195-153 ft. span - total, in.| 000 | 138 | 2.52 | 3.25 | 349 | 3.25 | 262 | 1.95 | 087 | 024 | 0.00 | 0.00 039 1.45 2.72 3.69 4.05

164-210-164 ft. span - steel only, in.| 000 | 0.25 | 046 | 059 | D64 | 060 | 049 | 033 | 018 | 006 | COD | 000 0.05 .22 0.43 0.59 0.65
slab.in.| 000 | 118 | 205 | 275 | 294 | 273 | 2.20 | 148 | 096 | 0.24 | 0.00 | 0.00 0.27 1.05 205 283 3.13

barierrails,in.| 0.00 | 0,03 | 013 | 030 032 030 | 024 | 016 n.o8 0.02 | 0.00 0.00 0.0s 015 0.28 0.37 0.40

164-210-164 ft. span - total, in.| 000 | 1.56 | 2.34 | 364 | 390 | 3.63 | 252 | 1.97 | 102 | 032 | 0.00 | 0.00 0.37 1.42 2.75 3.79 4.18

DEFLECTION VERSUS SPAN TENTH POINT, SYMMETRIC ABOUT L/2 SPAN 2

176-225-176 ft. span - steel only,in.| 000 | 033 | @39 | 076 | 081 | 0.75 | 061 | 042 | 021 | 006 | 000 | 000 0.08 031 0.59 0.81 0.89
slab,in.| DOO | 130 | 215 289 315 290 | 231 1.53 0.75 020 | 0.00 0,00 038 1.37 256 348 3E2

bariermils, in.| 000 | 0.05 | ©iF | 034 | 0356 | 034 | 027 | 018 | 009 | 002 | COD | 000 0.06 .18 0.33 0.44 0.48

176-225-176 ft. span - total, in.| 000 [ 177 | 3.21 | 408 | 431 | 3.99 | 3.20 | 213 | 105 | 029 | 0.00 | 0.00 052 1.87 348 4.72 5.19

All Girders

188-240-188 ft, span - steel only,in.| 0.00 | 036 | 055 | 083 | 089 | 0.3 | oe6 | 042 | 022 | 006 [ oo | 000 | 011 | 035 | 064 | 0ss | 0se Deflection Assumptions

slab,in.| 000 | 141 | 236 | 328 | 350 | 323 | 257 | 160 | 083 | 022 [ co0 | 000 | 039 | 131 | 245 | 338 | 373
bariermils, in.| 000 | 016 | 0% | 038 | 041 | 038 | 030 | 020 | 010 | 002 | 000 | 0.00 0.06 0.19 0.34 0.46 0.50
188-240-188 ft. span - total, in.| 0.00 | 192 | 350 | 449 | 479 | 443 | 353 | 233 | 114 | 030 [ 000 | 000 | 056 | 185 | 345 | 472 | 519

"Steel Only" = self weight of girders

"Slab" = deflection due to user-input non composite uniform dead load (slab,
haunch, allowance for bracing)

199-255-153 fi, span - steel only, in.| 000 | 040 [ 073 | 084 | 101 [ 053 | 075 | 050 | 025 [ 007 | ooo | 000 | 011 | 037 | 063 | 085 | 104
slab,in| 000 | 150 | 273 | 381 | 374 | 30 | 273 | 179 | o8y | 023 | coo | oo0 | 042 | 141 | 264 | 384 | am "Barrier Rails” = deflection due to barrier rail loading distributed evenly to

bamiermils,in.| 000 | 048 | 032 | 041 | 044 | 0.4 | 033 | 022 [ 041 [ 003 [ oo | 000 | 007 | 01 | 038 | 051 | 056 exterior and first interior girder,
199-255-199 fi. span - total, in.| 0.00 | 208 | 3.8 | 486 | 518 | a78 | 380 | 251 | 123 [ 033 | oo0 | 000 | 060 | 189 | 371 | 510 | s62

211-270-211 fi. span - steel only, in.| 00D | D46 | 03 107 115 107 | 0O.E7 | 058 0.30 0.04 | 0.00 0.00 011 040 0.75 104 1.15
slab,in.| 000 [ 157 | 234 | 361 | 383 | 353 | 279 | 181 | 086 | 021 | 0.00 | 000 050 160 199 4.11 4.53

barierrails,in.| 000 | 015 | 035 | 045 | 048 | 044 | 036 | 023 | 011 | 0.03 | 0.O0 | 0.0 0.08 0.24 0.42 0.57 0.62

211-270-211 ft. span - total, in.| 000 | 223 | 432 | 512 | 546 | 504 | 401 | 263 | 127 | 033 | 0.00 | 0.0 0.69 .24 4.17 5.72 6.31

223-285-223 ft. span - steel only, in.| D00 | 054 | 098 | 125 | 135 | 126 | 102 | 069 | 036 | 0.11 | 00D | 0.00 0.13 0.51 097 133 147
slab,in.| 000 | 180 | 325 | 414 | 442 | 410 | 326 | 218 | 1.07 | 030 | 0.00 | 0.00 0.49 183 345 4.74 5.21

barrierrails, in.| 000 | 0.22 041 052 056 0.52 042 | 028 0.14 0. | 0.00 0.00 0.08 026 047 0.64 0.70

223-285-223 ft. span - total, in.| 000 | 256 | 453 | 551 | 633 | 589 | 473 | 3.15 | 157 | 0.44 | 0.00 | 0.00 0.70 2.60 4.90 6.70 7.38

THREE SPAN 150-300 FT
12 FT SPACING

234-300-234 ft. pan - steel only, in.| 000 | 057 | 104 | 133 | 144 | 1.34 | 108 | 075 | 037 | 0.11 | 000 | 0.00 013 051 0.99 137 1.52

Russo slab,in| 000 | 175 | 317 | 405 | 432 [ 398 | 322 | 202 | 095 | 023 | ooo | ooo | 057 | 103 | 3s3 | ams | sas

STRUCTURAL SERVICES barierralls, in.| 0.00 | 0.22 | 041 | 053 | 057 | 053 | 042 | 0258 | 013 | 0.03 | 00D | 000 0.09 .28 0.51 0.69 0.75
234-300-234 ft. span - total, in.| 000 | 254 | 451 | 551 | 632 | 585 | 465 | 3.04 | 1456 | 037 | 0.00 | 0.0 0.79 .72 513 7.04 71.76
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All End and Edge
Distances, 13", min.

See lable

ﬂ

2" Assumed
for Design, typ.

A

— Heel aligned with top row of bolts

for Qty.
d Spa

_[_ _________________________ #*/‘7-— Work Paints, typ.

C.G. of Bolt Group

N

Chord and Diagonal
sizes, see Table

P4

Center of
Connected Leg

Connection
/_ stiffener size as
A req'd by design
and for connection

2" min, for
welding

Connection plate, typ.

access, typ.

S

i"@ Bolts

See table for minimum required
quantity. Engineer to adjust guantity
and layout based on member sizes,
spacing and sealing requirements

A

geometry
oo :
oot —r—r——— N ——- — o Note: Zor 4 bolt
I connaction is
required, see fables
See Table for Typ|ca| Deep K-Frame
req'd weld lengths -
T 5
All End and Edge E & .
Distances, 13*, min. @ 2 Chorq and Diagonal — Heel aligned with
¥4 ? 8 sizes, see Table top row of bolts
. Ny
E =3 sl
ow I ] [
©» =T oo 1 [ cnc ]
@ O C | - - - - — A 1 i
h= & o 3 — |[T——— work Points. typ.
- - ol s
\\ Center of ,-/ \
7 3 typ. Connected Leg - '@ Bolts
/ . See table for minimum required
N - Connection _\ quantity. Engineer to adjust quantity
7 I . plate, typ. \ and layout based on member sizes,
X - K spacing and sealing requirements
o QT - - - — — — 1 o o
oo | . . i o o
I iy —
L Connection stiffener size as 5 _ g '—\
req'd by design and for epa Note: 2 or 4 bolt
See Table for connection geometry E 28 connection is
req'd weld lengths — . 5 § reguired, see tables
Typical Shallow K-Frame ®

CROSS-FRAME DETAILS
Beam Span, ft.
Spacing, ft. End-Int.-End Tvpe Chord Diagonal
117-150-117
through K-Frame L5¥5X%3/8 LEXEX3/8
8 164-210-164
176-225-176
through ¥-Frame L5X5%3/8 L6x6x3/8
234-300-234
117-150-117
through K-Frame LSX5X3/8 L5X5X3/8
10 199-255-199
211-270-211
through ¥-Frame L5X5X3/8 LBX6X3/8
234-300-234
12 All spans K-Frame L6X6X3/8 L5X5X3/8
141-180-141
14 through K-Frame LBXEX1/2 L5X5X%3/8
234-300-234
CROSS-FRAME WELD DETAILS
Angle Size Toe Length Heel Length
L5x5x3/8 Zin.min. 4in.
See notes
LEx6x3/8 4in.
regarding toe
L8x6x1/2 weld length 4
CROSS-FRAME BOLTED CONNECTION DETAILS
Top Connection Bottom Connection
Beam
Spacing, ft. Type
Total Num Vertical Total Num Vertical
Bolts Spacing Bolts Spacing
2 K-Frame B Ein. 2 3in,
X-Frame & Bin. & Bin.
10 K-Frame 6 gin, 2 3in,
X-Frame 6 Bin, & Bin,
12 K-Frame 13 Bin. 2 din,
14 K-Frame 2 4.75 4 4.75
Notes:

1. For general notes, see Cross-Frame & Diaphragm Details 1.

CROSS-FRAME &
DIAPHRAGM DETAILS 2

Revision 0
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CROSS-FRAME DETAILS
Beam Span, ft. :
CROSS-FRAME DETAILS L : Spacing ft | Endiint End i coan Rapana!
P with top row of bolts 117-150-117
EE-E m SPE n, 1L, Ty'pE I:hﬂl'd i agona | . lst:rzolf:m K-Frame L5X5%3/8 LENEN3/B i
Spacing, ft. End-Int.-End L Wark Paints, typ. 176-225-176
1 _1 ?._ 1 5{._ 1 1 ? --------- “2;;;2;?;31" ¥-Frame L5X5%3/8 . LGuGu3/8
through K-Frame LSX5X3/8 L5X5%3/8 i il SIS El e
@ Bol i 10
B 164-210-164 aSee t:bllsn; for minimum required 1 zli;i :3 ;cﬁ
176-7275-176 :ﬁ:“”“"- Engineer to adjust quantity through X-Frame L5X5X3/8 LEXEX3/B
through X-Frame LSX5X3/8 LExGx3,/8 i
234-300-234 CROSS-FRAME WELD DETAILS
117-150-117 Angle Size Toe Length Heel Length
through K-Frame LSX5X3/2 LGX5X3/8 _
199-255-199 L5x5x3/8 2in. min. 4in.
10
211-270-211 o L6x6x3/8 SEE;ME: ain.
through X-Frame LEX5X3/8 LEXEX3/ 8 regarding toe
734-300-234 fak LBxbxl/2 weld length a
12 All spans K-Frame LEX6X3/8 L5¥5%3/8
141-180-141
14 through K-Frame LEXBX1/2 LoX5X3/ 8
234-300-234 i CROSS-FRAME BOLTED CONNECTION DETAILS
F}Its
p ] T - . '
ggg T D,] \L L qu = Beam e Top Connection Bottom Connection
$25 = " | Spadng, ft. ¥p
00 Lo~ “ 2 oo Total Num Vertical Total Num Vertical
\\ Center of / \ N X
i poames e Connected Leg /' Bolts Spacing Bolts Spacing
7 % Cg:’;r;:{:ao;—\ g K-Frame (5 Bin, . 3in.
! "_ i o2 Y ¥-Frame B Bin, & Bin.
s s sl i S S K-Frame 6 Bin. 2 3in.
] 2 e )y o B 10
I Bl s g8 Xframe | 6 6in. - 6in.
See Table for connection geometry g = : :
req'd weld lengths - I e g § 12 K-Frame =] Bin, Z 3im,
SREJS ssg Typical Shallow K-Frame s 4 X Erame 8 475 n w75
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Bottom Flange

Pitch, group

Rows @ 3"

Sﬁ_

-

¢ Girder
o o

e

Gage

Top Flange
Splice PL

Splice PL

‘i
B3
%ﬂ*

End

Gage lines
4 or 6, typ.
See tables

¥ Splice and =
1/4™ assumed gap

Web Splice PL

ELEVATION

Pitch, group

i
1
z

BOTTOM FLANGE SPLICE PL

~~— Fill PI

Gage lines
4 or B, typ.
See tables

¢ Web Splice
! Rows per side

All web splices, 2 rows minimum. See
tables if additional rows are required.

Gage

L]
L]
=] L=2 =]

Gage, group

OOOOOOOOOOOOOC"-—l

LI B BN B BN B B BN BN BN BN B NN ]
.........&‘-....

te s e e Ny

LI B B BN B N B B AL
{=J00= I = I = I « I « I N = I = I =]

Bolts per row

Je
i,
End

Edge

A

WEB SPLICE PL

NOTES:

All bolted field splices designed using NSBA Splice Version 03_15. Design
assumptions listed below. For bolt quantity and plate dimensions, see Sheets
Bolted Field Splice Dimensions 1 - 4.

1.

2

L

Bolts F3125 Grade A325, Type 3 weathering, 1 in. diameter in 1.125 in.
diameter holes. All plates AT09 Grade 50W,

Threads excluded from flange shear planes. Threads included in web
shear planes.

Class B surface condition for slip resistance.

For continuous spans in which "Splice 0" is used to control the field section
lengths, a large moment must be carried by the web (AASHTO LRFD
6.13.6.1.3c). If the combined tension due to the bottom flange force plus
the web force, Hw, exceeds the compression capacity of the slab, these
splices are designed as noncomposite and noted in the design tables.

Top and bottom flange bolt group dimension, "Gage, Group” exceeds the 7
in. maximum spacing for sealing for some splices (AASHTO LRFD
6.13.2.6.2). This is due to girder tension flange net section requirements at
the splice, the choice of 1 in. diameter belts, and enforced symmetry
requirements for the inner flange splice plates. The engineer may choose
to accept the proposed designs, or redesign the splice. Solutions could
include using asymmetric inner plates, staggered bolts, or smaller
diameter fastenars. If additional and smaller diameter bolts are used to
decrease the "Gage, Group" dimension, check the net section. See
AASHTO LRFD 6.10.1.8.

LAYOUT

BOLTED FIELD SPLICE

Issued January 2025
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Web Splice Plates Top Flange Plates, Quter In;;l:::e[:'l::s, Baottom Flange Plates, Outer Bun;n;;llaznfzclla.m. Web Bolts Top Flange Bolts Baottom Flange Bolts _
Spacing-5pan ) ) ) ) . Num | Wum | Fompusite
Width, | Length, Edge / End | Width, | Length, Edge / End | Width, | Lewgth, Width, | Length, Edge [ End | Width, |Length, Bolts per | Rows per Gage, Pitch, | Gage Gage, Pitch, | Gage Gage, MNote
n B Thk. Distance C D Thk. Distance E 1] Thic F [ Th. Distance H G Thi. Row Side Pitch | Gage group m‘?s group | Lines Goge Eroup H.ou.vs group | Lines Gage Eraup
Ea Side Ea Side

12-117-150 Splice 1 12.25 49 0.5 15715 16 18.25 | 0.625 15/15 7 13.25 | 0.6825 22 30.25 0.75 15/15 10 3025 | 0.75 9 2 5.75 3 3.25 3 3.25 4 4 5 5 3.25 4 7 5 Composite
12-117-150 Splice 2 12.25 49 05 15/15 18 18.25 | 0625 | 15/15 7 13.25 | DE25 22 30.25 | 075 15/15 10 3035 | D75 9 2 575 3 135 3 335 4 4 5 3.25 4 7 5 Composite
12-129-165 Splice 1 12.25 | 56,75 0.5 15/15 16 18.25 | 0.625 | 15/15 7 18.25 | 0.625 22 3025 | 075 | 1515 10 3025 | 075 11 2 5375 3 3.25 3 3.25 4 4 5 5 3.25 4 7 5 Composite
12-129-165 Splice 2 12.25 | 56.75 0.5 15/15 16 18.25 | 0625 | 1.5/15 7 18.25 | 0625 22 2425 | 075 | 15718 10 2435 | 075 11 2 5375 3 3.25 3 3.25 4 4 5 4 3.25 4 7 5 Composite
12-141-180 Splice 1 12.25 60.5 0.5 15715 18 13.25 | 0.625 15/15 8 13.25 | 0825 22 30.25 | D875 15/15 10 30.25 | 0.875 11 2 5.75 3 3.25 3 3.25 4 3 5 5 3.25 4 7 5 Composite
12-141-130 Splice 2 12.25 G605 05 15/15 16 18.35 | D.E2S 15/15 7 13.25 | D625 22 2425 | DB7S 15/15 10 2425 | 0.B7S 11 2 575 3 335 3 3325 4 4 5 a4 3.25 4 7 5 Composite
12-153-195 Splice 1 12.25 69 0.5 15/15 18 18.25 | 0.625 | 15/15 i 18.25 | 0.625 24 18.25 | 075 | 15/15 1 1825 | 0.75 13 2 5.5 3 3.25 3 3.25 4 5 5 3 3.25 & 4 5 Composite
12-153-195 Splice 2 12.25 69 0.5 15/15 18 18.25 | 0625 | 1.5/15 ] 1825 | 0625 24 18.25 | 075 | 15/18 11 18.25 | 0.75 13 2 55 3 3.25 3 3.25 4 5 5 3 3.25 [ 4 5 Composite
12-164-210 Splice 1 12.25 72 0.5 15/15 18 18.25 | 0.625 15/15% a8 13.25 | 0.625 24 18.25 0.75 15/15 11 1825 | 0.75 13 2 5.75 3 3.25 2 3.25 4 3 5 3 3.25% & 4 5 Composite
12-164-210 Splice 2 1235 72 05 15/15 18 18.35 | D.B2S 15/15 8 13.25 | 0625 22 18.25 | D875 15/15 10 1825 | 0.B75 13 2 575 3 3135 3 335 a4 5 5 k] 3.25 & 35 5 Composite
12-176-225 Splice 1 12.25 | 76.125 0.5 15/15 18 2425 | 075 | 15415 i 2425 | 075 22 18.25 1 15/15 10 18.25 1 14 2 5625 3 3.25 4 3.25 4 5 5 3 3.25 & 35 5 Composite
12-176-225 Splice 2 12.25 | 76.125 0.5 15/15 13 1825 | 075 | 1.5/15 8 1825 | 0.75 22 18.25 | 0875 | 15/15 i0 18.25 | 0.875 14 2 5625 3 3.25 3 3.25 4 5 5 3 3.25 [ 35 5 Composite
12-188-240 Splice 1 12.25 B1.75 0.5 15/15 20 2425 | 078 15/15% Ej 24.25 0.75 24 18.25 0.75 15/15% 11 1825 | 0.75 15 2 5625 3 3.25 4 3.25 4 [ 5 3 3.25 & 4 5 Compasite
12-188-240 Splice 2 1225 E1.75 05 15/15 20 2435 | 0.75 15/15 g 24125 0.75 20 18.25 075 15/15 a 18235 | 0.75 15 2 56315 3 335 4 325 a4 L] 5 k] 3.25 & 3 5 Composite
12-199-255 Splice 1 12.25 | B9.25 0.5 15/15 20 2425 | 0625 | 1.5/15 9 2425 | 0625 24 18.25 | 075 | 1.5/15 11 1825 | 0.75 16 2 5.75 3 3.25 4 3.25 4 6 5 3 3.25 & 4 5 Composite
12-199-255 Splice 2 12.25 | B9.25 0.5 15715 10 2425 | 0625 | 1.5/15 9 2425 | 0625 24 18.25 | 0625 | 1.5/15 i1 18.25 | 0.625 16 2 575 3 3.25 4 3.25 4 [ 5 3 3.25 [] 4 5 Composite
12-211-270 Splice 0 12.25 93 0.5 15/15 20 2425 | 075 15/15% a8 24.25 0.75 24 30.25 0.75 15/15% 10 3025 | 0.75 1ir 2 5625 3 3.25 4 3.25 4 3 7 5 3.25 4 ¢ ? Compasite
12-211-270 Splice 1 1235 93 05 15715 20 1025 | 075 15/15 g 30.25 .75 24 24.25 0.75 15/15 11 2435 | 0.75 17 2 5615 3 335 5 335 a4 L] 5 a4 3.25 & 4 5 Composite
12-211-270 Splice 2 12.25 23 0.5 15/15 20 2435 | 075 | 15/15 9 2425 | 075 24 18.25 | 075 | 1.5/15 11 1825 | 075 17 2 5625 3 3.25 4 325 4 6 5 3 3.25 & 4 5 Composite
12-223-385 Splice 0 1225 | 85.25 0.5 15/15 12 30.25 | 075 | 1.5/15 9 30.25 | 0.75 24 3025 | 075 | 15/18 10 30.25 | 0.75 19 2 5125 3 3.25 5 3.25 4 [ 7 5 3.25 4 7 7 Composite
12-223-285 Splice 1 12.25 97 0.5 15/15 22 2425 | 075 | 15715 10 2425 | 0.75 24 1825 | 075 | 1.5/18 11 18.25 | 075 1r 2 5875 3 3.25 4 325 4 il 5 3 3.25 & 4 5 Composite
12-223-245 Splice 2 12.25 a7 05 15715 22 2435 | 07s | 15715 10 2425 | 075 22 3025 | 075 | 15715 10 3025 | 0.75 17 2 5875 ] 135 4 125 4 7 5 5 135 4 7 5 Composite
12-234-300 Splice 0 12.25 | 102,875 05 15/15 24 1025 | 075 15,15 10 3025 | 0.75 24 30.25 | D875 | 1.5/15 1n 30.25 | 0.875 18 2 5875 3 325 5 3325 4 7 7 5 3.25 4 7 7 Compasite
12-234-300 Splice 1 1235 | 102.875| 05 15/15 24 1825 | 075 | 1.5/15 11 1525 | 0.75 24 13.35 | 0875 | 1.5/18 ii 18.25 | 0.875 18 2 5475 3 3.25 3 3.25 [ Ll 5 3 3.25 & 4 5 Composite
12-234-300 Splice 2 12.25 | 102.8V5 05 15/15 22 18.25 | 075 15/15% 10 13.25 0.75 24 18.25 | D875 15/15% 11 1825 | 0875 18 2 5875 3 3.25 3 3.25 [ 35 5 3 3.25 & 4 5 Compasite
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NOTES:

1. All dimensions / spacing shown in tables in inch units.
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1

1% Longitudinal reinforcing steel, typ.

3

Field splice, typ. —. i
|—— Begin Span 1/ End Span 3 s P \ 3—5p§;—1 fll:i; ——l Span 2 ——l
|
|
I
|
!
|

i

| | I

i
Span 2
Span 1or3 L Symmetric About Lf2 L
A #

LONGITUDINAL REINFORCING STEEL TERMINATION LIMITS 1% Longifudinal Steel, Distances A and B, f.

Notes:
Versus Beam Spacing, fi.
1. Dimension "A" defines the limit of required one percent longitudinal reinforcing steel extending from Pier 1 or 2 into either Span 1 or 3. Span, . 8 . 10 . 12 f. ™
2. Dimension "B" defines the limit of required one percent longitudinal reinforcing steel extending from Pier 1 or 2 into Span 2. '
3. Dimension "A" and "B" are at a minimum the distance to each field splice or as required by Note (4) below. End-Int.-End | length A, B | length A, B | lengthAB | Llength A B
4. Lc:nguludmal reinforcing she._al is designed Lc] meet the requuremenl?. of Sler-:nce 1] Lllmﬂ State, AASHTO LRFD 6.10.1.7 in the completed 17-150-117 43 38 18 38 38 38 38 38
bridge only.The cutoff locations are approximate and are to be refined in final design.
5. Designer to determine if the factored deck casting and construction loads require this reinforcing steel to be extended. 129-165-129 49 L2 40 40 40 40 40 40
6. For beam design, the Iong!ludln.'_:\l reinforcing steel was _a_ssumed to be_ exactly one pe_rcent an_d m_eetlng_ the p_refarred 'rw&thlrd_s top 141-180-14] 53 45 47 &3 43 43 43 43
mat placement. Sample reinforcing patterns for the positive and negative moment region longitudinal reinforcing steel are provided in
the Deck Details, Sheet 30 and 31. 153-195-153 58 52 5S4 &7 L7 &7 47 &7
164-210-164 &l 56 59 51 59 51 56 5l
176-225-176 &7 6l 61 54 59 54 &1 54
188-240-188 T 64 70 42 &9 58 47 58
199-255-199 73 49 T4 &7 73 45 72 &l
211-270-211 78 70 Bl &b 78 72 78 &7
223-285-223 82 719 83 77 82 73 73 73
234-300-234 86 80 B8& 8O 86 80 78 80

/2
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Special Topic: Multi-Span Bridges with
Simple Spans and Link Slabs

GIRDER ELEVATION

lard Plar r Steel Bric
Smgle Span Brldges and
Multi-span Bridges
with Link Slabs (B
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Link Slab Details

Link Slab, typ.
1  S— 1 | S | S | I
Expansion Expansion Expansion Fixfs E‘?ns'on Expansion
) Equal Spans J \\‘\\ // g
~<—— One feasible arrangement of fixed and expansion bearings is shown. Alternate
LIN K SLAB TH REE-SPAN BR|DGE arrangements with a single fixed bearing at a different substructure unit are
also permitted. Use of additional fixed bearings, or two fixed bearings at a
single substructure must be investigated by the design engineer.
A similar arrangement can be used for a two-span bridge.
v Link Slab ”
1 7
Studs required for Transiti
Debond | th, tabl - Transition
Va composite behavior —, y2 ebond ‘ength, see fables /_ Zone studs
N, _ Debonding sheet ~ Top longitudinal steel, see
! \\ I [ \ // tables on Link Slab Details 2
' | \ 5
e XX Ix IXIII ? ! eyt o
i
Typical slab /" J
For details on debonded length,
shear studs, and longitudinal
steel, see Link Slab Details 2.
==
LINK SLAB DETAILS
Top Longitudinal Size and Spacing, See Link Slab Details 2
£ '
i |
T .
f :
Bottom Longitudinal, See Deck Details

TRANSVERSE SECTION
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Link Slab Details

Link Slab, typ.

L] L1 L1 L1 L1 L1

. . . Expansion .
Expansion Expansion Expansion P Expansion

L Equal Spans L v
/A | One feasible arrangement of fixed and expansion bearings is shown. Alternate

LIN K SLAB TH REE'S PAN BRIDGE arrangements with a single fixed bearing at a different substructure unit are

also permitted. Use of additional fixed bearings, or two fixed bearings at a
single substructure must be investigated by the design engineer.

A similar arrangement can be used for a two-span bridge.

Top Longitudinal Size and Spacing, See Link Slab Details 2

[]] Ve 4

R U ss o T Bottom Longitudinal, See Deck Details |
”~ 7

STRUCTURAL SERVICES 7 5
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Link Slab Details

,‘v Link Slab Wv
Studs required for Debond length, see tables Transition
composite behavior zone studs
Debonding sheet Top longitudinal steel, see
/’7 / tables on Link Slab Details 2

f 2 1 X Il rd A | ] 4

£ T T TJTTT'TTT'T'\ p/ ‘ T{TTTTT'T*T(T T T T

\l\ [ T B B B . f 4 14 Ly ¥y oy oy

Typical slab f/
=~ ~
For details on debonded length,
shear studs, and longitudinal
steel, see Link Slab Details 2.
Top Longitudinal Size and Spacing, See Link Slab Details 2
| |
[ |
_‘ Bottom Longitudinal, See Deck Details }_
% - -
TRANSVERSE SECTION —
R U s s o '/ Bottom Longitudinal, See Deck Details "/' :
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Link Slab Details

Span, Ft
Spacing, Ft Notes 80 90 100 110 120 130 140 150
Top longitudinal bar 2-#6@|2-#6@|2-Ho @|2-Ho@|2-Ho @|2-Ho @|2-H6 @|2-H#H6 @
quantity, size, spacing, in. 5in. 6in. 6.5in. | 6.5in. | 6.5in. 7in. 7.5in. 8in.
Debond | th
8 edond fengm, 4 4.5 5 5.5 6 6.5 7 7.5
each span, Ft
T i ti tuds,
ra!nl5| ion zone s u.s 3 . . 2 4 4 4 4
additional rows required
Top longitudinal bar 2-H6@(2-#HO0@(2-HO@|2-HO@|2-#0@|2-HO@(2-#6@|2-H6 @
quantity, size, spacing, in. 6in. [ 65in. | 65in. | 65in. | 65in. | 7.5in. | 7Z.5in. | 85in.
D I th,
10 ebond leng 4 4.5 5 5.5 6 6.5 7 7.5
each span, Ft
Tra3n'5|t|on zone stuc?s, 9 8 8 8 5 4 4 4
additional rows required
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Conclusions

e Modern, cost-effective, and comprehensive standard plans have been
developed

e Simple spans from 80 — 300 ft and continuous spans as long as 300 ft are
included

 Four unique beam spacings are covered

* Design of the final beams is performed / checked using NSBA LRFD SIMON

e Extensive checking of stability during deck casting, stresses from overhang
brackets, and stresses / deflections under wind load are considered

 Many additional designh elements are fully designed and detailed including
splices, cross-frames, lateral bracing, and shear connectors

* Designs are “near final” and require only the adaptation to specific site
requirements that may differ from the standard plans.

STRUCTURAL SERVICES
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Assessment Question 1

e The Standard Plans can be used for

A. Simple and continuous span bridges
B. Beams spacingof 8, 10, 12, 14 ft

C. Simple span bridges converted to continuous units with link
slabs

D. All of the above

R R
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Assessment Question 2

e True or False

A continuous steel bridge of three or or more spans is most
economical when all spans are equal

R R
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Assessment Question 3

e True or False

For an economical steel bridge, engineers should strive to achieve
the lightest weight even when that means adding frequent flange
plate transitions and transverse stiffeners to thin webs

R R
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Thank You

FRANCESCO M RUSSO, PHD, PE iy

FOUNDER & PRINCIPAL

215.266.5623
Frank.Russo@RussoStructural.com

vm‘v www.RussoStructural.com
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