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Short Span Steel Bridge Alliance

ESTABLISHED

2007

SH I SPAN STEEI
+ BRIDGE ALLIANCER

A group of bridge and buried soil structure industry leaders who have joined
together to provide educational information on the design and construction of
short span steel bridges in installations up to 140 feet in length.
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SSSBA Supports All Steel Solutions

Buried Bridges

Rolled Bea &




What Do We Provide?

e Education
 Workshops, Webinars, Newsletter

e Technical Resources
e Standards, best practices, case studies

Simple Design Tools (eSPAN140, eBEAM140)
Project Assistance

Find a Supplier
Networking / SSSBA Semiannual Meeting




SSSBA Education - The 5 Cs

Cost Construction

Case Studies Accelerated Bridge Construction

Cost Studies Case Studies / Manufacturer Solutions

Life Cycle Costs Equipment

Economical & Practical Design

| County Built

%ﬂeﬂ&—* DIY County Bridges

eSPAN140, eBEAM140 & ePLATE140 > Case Studies

Standard Designs

State Standards Carbon - COzg

Design Software
g Sustainability of Rural Bridges
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Design of Steel Bridges

Design Superstructure for Two-Lane, 80 ft Simple Span Bridge




Bridge Need and Basic Information

 Decided by Owner/Engineer:
0 80 ft Simple Span Composite - Steel Girders
o Two 12 ft Travel Lanes, ADT = 5600 one direction
0 34 ft Roadway Width
O Jersey Barriers (1 ft - 3 ¥4 in wide)

" 36‘-6%“ (Out-to-Out Width)

' 34' (Clear Roadway Width) ' 3"
| [ (Shoulder) ‘ (Travel Lane) ‘ (Travel Lane) ‘ (Shoulder) | /-

Need an Initial Design for the Bridge SuperStructure



eSPAN140 - Standard Designs for Short Span
Steel Bridges - www.ShortSpanSteelBridges.org

Span lengths 20 ft to 140 ft (in 5 ft increments)
Four girder spacing: 6’-0”, 7’-67, 9’-0” and 10’-6”,

For each of these increments: Steel girders, Shear stud & stiffener layouts, Welding and
fabrication details, Elastomeric bearings, and Concrete deck design

Girder Spacing
3-Lane Travel Way

o 2" Haunch -
8" Concrete Deck
(1/4" TWS) i
- SIP Formwork —/
5 Garders (@ Equal Spacing
i DE-_“iL
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SPACING :’ L
FLANGE I: L L
TTTTTTTTT | SHEl
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GIRDER ELEVATION L
BEARIN: BEARING



http://www.shortspansteelbridges.org/

eSPAN140 Preliminary Design

Bridge Spg agth

Solution Type* 0 200 40 ao"

Rolled Beam ':4':]' o 1':}|:|I:|** —
Homogeneous Plate Girder (60" fo 140')* — +- 20 degress 33 orless

Buried Bridges (all)™* —

1000 120" 140 Skew Angle Owerhang Width

+- 20 degress 33" orless

+/- 20 degrees 3'3" or less

+/- 35 degrees™** N/A

* For bridges outside of this range, standard designs will not appear in your solutions book
** Standard designs for rolied beam and plate girder solutions are rounded in five (5) foot incremd
** Depending on project requirements this solution will require multiple spans
*#2* Can be greater if site geomelry allows

=== an be greater it site geometry allows



eSPAN140 Preliminary Design

Project Name" \ - -20"10 +20° \ - -20"0 +20"
e el
Example 80 ft Simple Span Bridge A

Project Status®

Y T
Informational Only v = —— — S \r -
\ ®-sTAsPGL 3
A Out-to-Out
City/County” \ A “Wicth
\ )
Laramie \ \ \\ # of Striped Traffic Lanes* Parapet ) Clear y Width ’ Parapet

Right

5TA. Line & P.G.L Sidewalk

State/Province” @

+——— Girder Spacing ———

\ ' Y 2 —
\ /—tm Stiffener \ \ \‘ Roadway Widith* (@

Wyoming v Travel i Travel
— 34 0 — Lane Lane Soulder
Diaphragm Spacing (Equal)
Roadway Name
Span Length Individual Parapet Width (@
E 800 South 4 225 ' PR X8t

Bridge Span Length* (@ .
Individual Deck Overhang Width_ (@)
2 6.25 —

Overhang Overhang
‘&,‘7 “N° Girders Spaced al Distance *s™ | Width _

(5 girders shown for clarity)

[ Pedestrian Access? (@

Skew Angle (@)
0
€ Bearin:
\ — @searng \
Average Daily Trafiic (@ \\l.._ -20°0 +20° /\\I"_ -20"0 +20°
Over 2,000 v

T e e G

LR N N
\ o\ \ \

4————— Diaphragm Spacing (Equal) 4—|

Design Speed (@
46+ mph v

| < Back | Retum to Projects

<+——— Girder Spacing ——

Span Length




Rolled Beam Recommendation

LIGHTEDT WEIGHT

e widest girder spacing

COMPOSITE ROLLED BEAM WITH PARTIALLY STIFFENED QVEB - 4 GIRDERS AT 10’ 6" GIRDER SPACING,

The selected rolled beam section is based on the widest (10°-6") girder spacing used in the development 0
possible fo reduce the potential number of girder lines for optimum economy.

32@6" g 2@6
- D - E - D -~ 74" @ SHEAR CONNECTOR SPACING
SEE ELASTOMERIC - [\ ’
BEARING DETAILS | BEARING STIFFENERS:
Ly I 1/ SEE TYPICAL GIRDER DETAILS
L CONNECTION STIFFENER: |
SEE TYPICAL GIRDER DETAILS I
L
l
20 20 20 20
CROSS FRAME |
SPACING -~ c c ¢ - ¢ "
80
SPAN LENGTH ' L -
g ¢
BEARING BEARING

BEAM ELEVATION

DIAPHRAGM SPACING (C) SHEAR CONNECTOR MAX. SPACING
_f E

SPAN (L) -1t ROLLED BEAM

STEEL D.L. CAMBER - in TOTAL D.L. CAMBER - in

0.178" 0.337° 0.461" 0.540" 0.567" 1.255" 2.375" 3.2507 3.807" 3997 - 10 EQUAL SPACES =L

D.L. CAMBER



Plate Girder Recommendation

COMPOSITE PLATE GIRDER WITH PARTIALLY STIFFENED WEK - 4 GIRDERS AT 10’ 6" GIRDER SPACING, MOGENEOUS
a7@F6 9 aTa@e
D E D 1 4" © SHEAR CONNECTOR SPACING NG
“SEARIG DETALS |1 rTeERATE TN | SEF TYPICAL GIRDER DETALLS
_ _ e - comernousroen | SR SHEAR STIFFENERS
@ SEE TYPICAL GIRDER DETAILS

CROSS FRAME | 20 |
. ' FLANGE TRANSITION:

\;mfv‘ 20 20 ﬁ\ 20 \ — e
—

SPACING . c ©
FLANGE - ;5 SEE TYPICAL GIRDER DETAILS DETAIS
TRANSITIONS ’
80
SPAN LENGTH L
& GIRDER ELEVATION
BEARING BEARING

PLATE GIRDER SIZE
SHEAR STIFFENERS SHEAR CONNECTOR MAX. SPAC-

ING
BOTTOM FLANGE (G) DIAPHRAGM INDIVIDUAL GIRDER
. F
SPAN(L)-ft  TOP FLANGE " WEB PLATE-in SPACING (C) - ft WEIGHT
LENGTH - Ft PLATE - in LENGTH - Ft X (NO.REQ'd) Y -fi (SPACING)

BOTTOM FLANGE

16x11/2° ! 3 14,373 Ibs

STEEL D.L. CAMBER - in TOTALD.L. CAMBER - in
3

10 EQUAL SPACES =L

D.L. CAMBER




Design for Homogeneous Plate Girder Bridge

366" (Out to-Out Width) Superstructure Design for Two-Lane, 80 ft Simple Span
3l Bridge

34' (Clear Roadway Width)

o' 12' 12' 5'

(Shoulder)Ti(TraVel Lane) \l, ‘ (rave Lane)ﬁ(smu'der)
e N e e b e e T e e e e i

2” Haunch 8%2" Slab
- (top of Weby==  w/ %2” Integral Wearing Suffate -

——— 1 1“ 1 1 U " 1 1 i 1“ lg— i ————— i P T— —
264 10-6 10-6 10-6 26, ——__l___ . |-
1 2 16"x1" Top Flange
E
32"x1/2" Web \ |
|

T W e

-—16"x1-1/2" Bottom Flange

|-—16"x1" Bottom Flange

Lateral Bracing at 20 ft




eSPAN140 Summary

Composite Rolled Beam and Plate Girder Designs
1000’s of Designs Performed

Has Worked Well
What’'s Next?
Update to AASHTO 10t Edition es P A N -I 4 0

Adding NonComposite Bridges
Including Additional Solution Options

Release TBD
Gets You in the BallPark



NEW Short Span Steel Bridge Alliance eBEAM140

Noncomposite and Composite Simple-Span
Rolled-Section Steel Bridge Design

Excel Based Rolled Beam Design Software

0~
¢BEAM140

https://www.shortspansteelbridges.org/ebeam140/

Version 1.0 - Beta

eBEAM140 Disclaimer: This document has been prepared in accordance with information
available to the American Iron and Steel Institute (AlSl) and its Short Span Steel Bridge
Alliance (SSSBA) program, at the time of preparation. While it is believed to reasonably
reflect the present state of knowledge as to the subject, it has not been prepared for
conventional use as an engineering or construction document and should not be used or
relied upon for any specific application without competent professional examination and
verification of its accuracy, suitability, and applicability by a licensed engineer, architect or
other professional. AISI and the SSSBA disclaim any liability arising from information
provided by others or from the unauthorized use of the information contained in this
document, and do not accept any obligation to issue supplements or corrections in the
event of errors being discovered or advances being made in the techniques discussed in
the document.




Design Software

(3 Lotz

Excel Based Rolled Beam Design Software
0 NonComposite & Composite Design
o 33, 36, 50, 65 or 70 ksi Steel
O Bridge Layou
o Diaphragm Variable Along Span

o0 Any Decking: Wood, Grid, CMD, NonComposite
Concrete, Composite Concrete

O Vehicular Loading: AASHTO HL93 & User Defined
Vehicle (i.e., U-80)

0 User Defined Design Characteristics
“What-If” Analysis

17 | American Iron and Steel Institute

ONLY IF COMPOSITE
0.875 in) SHEAR STUDE SPACING

Singles Pitch (n)
Doubles Pitch (in)
Triples Pitch (in)

Strength Minimum Number of Studs
Fatigue Singles Estimated Number of Studs
Fatigue Doubles Estimated Number of Studs.
Fatigue Triples Estimated Number o Studs

]
.
—
- .
o84 5cc2950i03
738 sec200ins
2 ey
e S0 sec2s80ins
seviisvess 385
. . . ; seniialon 400
oC Deck only oncin () P Noment 0¥ 0543055 SeRVICENPR 0961
Wearing Surace (51 s Fatigue UDF -0.
Adsitions O Load o Girder /) o Nominal Girder b1 (/) s ShearlL0F 0600, 0.0 UVELOADDERECTION  c-ta70inne
Aditions DC2Load o ridge (/1) 0 Nominal Girder b€2(1/f) 50 Woefm) 0s5-usm
Nomina Girder oW (1) s Alowsble ) 075 /a0
AT OVERHANG FOR LATERAL FLANGE BENDING 0 DFFLECTIONPR 0861
Consiuctionw (/) s ARSHTO L33 Loscing and
Consiruction () 200 No Use Definea verice MGUE ot at il Brace
/201 Deck Overrang weigh (/) s Fathoment (4] UF 08 2267 Sfat-31611m3
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Exterior-Consruction 1] a0 Frtalow() 9
xtrior - Comseuction w (/) s FATIGUEPR 0710
4Vt orDiphrams, etc oos STRENGTH i SHEAR 3t Support
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OFFLECTION LMIT(xfor Deflcton it n ) P o2ty o5
o 2
e Design e 1) MSSWAMUF1Ts 563
Fatiue ADTTSL 20 Fatigu 1 ontrols
wi  aos
Wi ano
sHeaRPR 0270
Sirength Desgn Uses AASHTO Appendix A6 STRENGTH I/ -
b OCHRY  DR() OW( HeLMK Wit (el perfRaio
Lo wer s w1 ses 207 1% umo o STRENGTH 1/l MAX PR
2 om0 ame e ms s Ry w0 o
5w oamr s a1 s wso 1% ums | osm
SirengthDesen U ASHTO Agpenci AS CONSTRUCTION aory Rocry-L16%50
i) Meoms(ftl) Motk A Afil)  Perffoio fousafl () PerfRati busl3Af(ks fnc(is)  perfRatio
P w2 w8 13 n7 3 ) o 5 sis 03 CONSTRUCTION MAXPR
2w wsa s 10 35 o1t Be 0w wma =2 om o
5w owe  ws 13 hY) 03 25 0w w5 sme  om
08D LOAD DEFLECTIONS o o om o 0wl om o om  os  om .
D) o s 0 s s s )
i) = 4700 i omw o 0w o 05 osms  os7 o ow  om oo
ixim4) - 4700 o2 omw  oxs  oms oo oo oo oms  om: oo om oo
e i) - 4700 owin 00w oms oo oo 0w om0 omw  om  om  ow
Totain 000 o3 | om 3 om0 on om  ow  om  om  om
Nominal Moments on Girder
NOMINAL ASUTMENT REACTIONS -
bl 195 Atcenterine
DC2kg 25 ArCemerine @
oW 136 Atcemerine
Single anelLsm () 1127 At2000From Centerine -
Twolmelam(9 I8 AtUS0ORomCemerine | = —
Toree e Uam () 704 AtO@FromCenterine £ 40 -
Fourlane WM(K) 2481 Ats00FromCenterine .
H o

Ninimum Spacing (in) 5.25
00ft  100-200ft 200-300ft 300-400ft
v

135 1709 1838 70
215 2560 2n 2560

-1
2

S
7552657269
7652657269
77.52657269

a00-

Length Along span (1)
Maximum Spacing (in) 48 Ninimum Transverse Spacing (in) 3.5 d(in) 258
500ft b (in) = 105
717
135 Doubles Transverse Spacing OK
ns Triples Transuerse Spacing OK

Shear Connector Pitch (in)

Disance Along Span (1)



Design Software

Excel Based Rolled Beam Design Software

O Allows User to Investigate Alternatives to
e Diaphragm Spacing
e Lightest Weight Solution
e Other Readily Available Sections

LIST OF ALL W SHAPES RANKED FROM STRENGTH I, SERVICE Il & CONSTRUCTION

ENTER W SECTION FOR MORE INFORMATION Weight (Ib/ft) Top 20 That Meet Min Depth, Max Depth & W40 & W44 Limits
W36X135 NoncomPOSite 135 Shape Strength I/11 Service Il Construction Fatigue Deflection Overall
PR PR PR PR PR PR
W36X135 0.99 0.73 0.16 0.60 0.76 0.99]
OVERALL PERFORMANCE FOR W36X135 W33X141 0.92 0.71 0.15 0.58 0.80 0.92]
W27X146 0.79 0.77 0.14 0.62 1.05 1.05
Strength I/l Service Il Construction Fatigue Deflection Overall W30X148 0.95 0.73 0.16 0.58 0.89 0.95
PR PR PR PR PR PR W40X149 0.90 0.62 0.15 0.51 0.61 0.90]
0.993 0.727 0.161 0.599 0.763 0.993 W36X150 0.81 0.64 0.13 0.52 0.66 0.81
InLb # At Centerline InLb # At Critical Brace At Centerline Equal to Strength I/11 W33X152 0.81 0.66 0.14 0.53 0.73 0.81]
1 1 L/1049 W36X160 0.73 0.59 0.12 0.48 0.61 0.73
W27X161 0.71 0.70 0.13 0.55 0.94 0.94]
W24X162 0.77 0.78 0.14 0.60 1.15 1.15
ERFORMANCE BY UNBRACED LENGTH FOR W36X135 W40X167 0.70 0.54 0.12 0.43 0.51 0.70)
Strength I/11 W33X169 0.69 0.59 0.12 0.46 0.64 0.69]
Jnbraced Length Unbraced Length (ft) Lb Range PR Mn/My Cb W36X170 0.66 0.56 0.11 0.44 0.57 0.66
1 26 0-26ft 0.993 0.778 1.255 W30X173 0.59 0.60 0.11 0.47 0.72 0.72]
2 26 26- 52 ft 0.993 0.778 1.256 W24X176 0.70 0.72 0.13 0.54 1.05 1.05]
W27X178 0.63 0.64 0.12 0.50 0.85 0.85
W36X182 0.61 0.52 0.11 0.41 0.53 0.61
W40X183 0.59 0.48 0.10 0.38 0.45 0.59]
W30X191 0.53 0.54 0.10 0.42 0.65 0.65|
W24X192 0.63 0.66 0.12 0.50 0.95 0.95|

18 | American lron and Steel Institute



Design Software

w44 SERVICE Il near Centerline

DC1 (ft-k) 183.1 5x=439.0in"3
DC2 (ft-k) 8.5 Sx=439.0in"3
DW (ft-k) 0.0 5x=439.0in"3

HL93 LL+IM (ft-k) 670.5 Sx=439.0in"3

Excel Based Rolled Beam Design Software

O Design Summary

B0

700

B0

e Dead Load Deflections for Camber
e Abutment Reaction Cases for Multi-Lane

Strength Design Uses AASHTO Appendix A6 STRENGTH I/1I
Lb (ft)
26

2 26

Strength Design Uses AASHTO Appendix A6 CONSTRUCTION
Lb (ft)
26
2 26

NOMINAL ABUTMENT REACTIONS
DC1 (k)

DC2 (k)

DW (k)

Single Lane LL+IM (k)

Two Lane LL+IM (k)

If Composite: Strength and Fatigue Stud Design

DC1 (ft-k)
183.1
183.1

Mconstr (ft-k)
228.9
228.9

84.5
2.6
0.0

114.3
190.4

Nominal Moments on Girder

All Superstructure Design Results Specific to Limit States, Unbraced Lengths, etc.

= 200
100
100 f "
LLF =1.75
DC2 (ft-k) DW (ft-k) HL93 LL+IM (ft-k)
8.45 0.0 670.4
8.45 0.0 670.5
<0.60Fy
Mlat (ft-k) AF Affl (ksi) Perf Ratio
0.0 1.0 0.0 0.00
0.0 1.0 0.0 0.00

At Centerline
At Centerline
At Centerline
At 9.00 From Centerline
At 4.00 From Centerline

0

fou+Affl (ksi)
6.3
6.3

-

Length Along Span (ft)

RpcFy=1.16*50
Perf Ratio bu+1/3Affl (ks
0.13
0.13

Mu (ft-k) Cb
1412.6 1.26
1412.9 1.26

Mn (ft-k)
1422.9
1423.3

Serv Il Stress 29.1
Lane Serv Il Allow 40.0
SERVICE Il PR 0.727
LIVE LOAD DEFLECTION 1x=7800in"4
LL Defl (in) 0.60 =1/1049

Allowable (in)
DEFLECTION PR

0.78 =L/800
0.763

FATIGUE Cat C' at Critical Brace
Fat Moment (ft-k) LLF = 0.8 265.8 Sfat=458.6in"3

Fat Stress (ksi) 5.57
Fat Allow (ksi) 9.30
FATIGUE PR 0.599

—_—r1

STRENGTH I/1l SHEAR at Support

nCz

. DC1 (k) 14.1
- DC2 (k) 0.7
— ] QT4
— st IN bW (k) 0.0
N HL93 LL+IM (k) LLF = 1.75 60.6

Vu (k) 124.5
Vn (k) 591.9
SHEAR PR 0.210

Perf Ratio
0.993 STRENGTH I/1l MAX PR
0.993 0.993
L A
Fnc (ksi) Perf Ratio
6.3 38.9 0.16 CONSTRUCTION MAX PR
6.3 38.9 0.16 0.161




eBEAM140 Summary

Rolled Shape Bridge Design: Composite & NonComposite
0 User Manual & Examples
O Released on www.ShortSpanSteelBridges.org September 2025

https://www.shortspansteelbridges.org/ebeam140/

P .
¢BEAM140

Optimized Rolled-Shape Design

20 | American Iron and Steel Institute


http://www.shortspansteelbridges.org/

SOON Short Span Steel Bridge Alliance ePLATE140

Noncomposite and Composite Simple-
Span Plate-Girder Steel Bridge Design e

ePLATE140

Excel Based Rolled Beam Design Software
Version 1.0 - Beta

eBEAM140 Disclaimer: This document has been prer r accordance with information
available to the American Iron and Steel Institute x Short Span Steel Bridge
Alliance (SSSBA) program, at the time of pr~ 's believed to reasonably
reflect the present state of knowledge - ot been prepared for
conventional use as an engineerir «nd should not be used or
relied upon for any specific - . professional examination and
by a licensed engineer, architect or

verification of its accuracy,
other professional. AlISI anc any liability arising from information
provided by others or from tt. . use of the information contained in this
document, and do not accept ation to issue supplements or corrections in the
event of errors being discovere . advances being made in the techniques discussed in

the document.



ePLATE140 Design Software - 2026

Target L/D:
Target L/D - 27
Target L/D
Target L/D + 27
Target L/D + 4~
Target L/D + 6"
5100 possible design combinations for
5 different Web Depths
User Specified Solution

Excel Based Plate Girder Design Software

O Allows User to Investigate Alternatives to
e Diaphragm Spacing
e Lightest Weight Solution
e Other Readily Available Flanges & Webs

ENTER SECTION FOR MORE INFORMATION LIST OF GIRDERS RANKED FROM STRENGTH I, SERVICE Il & CONSTRUCTION

bfc tfc D tw bft tft Weight (Ib/ft) Total Wt (tons)
13.00 0.750 38.00 0.500 17.00 0.750 141 22.6 Shape Strength I/11 Service Il Construction Fatigue Deflection| Overall Total Wt

bfc>=D/6 OK PR PR PR PR PR PR (tons)

bfc/2tfc<=12 OK TF:13x 0.75 Web:38x 0.5 BF:17x 0.75 0.92 0.97 0.93 0.70 0.81 0.97| 22.6

OVERALL PERFORMANCE FOR TF:13 x 0.75 Web:38 x 0.5 BF:17 x 0.75 D/tw<=150 OK TF:13x 0.75 Web:38x 0.5 BF:13x 1 0.91 0.97 0.93 0.69 0.80 0.97 227

2Dcp/tw<=lrw OK TF:14x 0.75 Web:36 x 0.5 BF:18x 0.75 0.95 0.99 0.87 0.72 0.87 0.99 22.9

Strength 1/11 Service Il Construction Fatigue Deflection Overall lyc/lyt>=0.3 OK TF:13x 0.75 Web:38 x 0.5 BF:18 x 0.75 0.89 0.94 0.93 0.68 0.78 0.94] 23.0
PR PR PR PR PR PR TF:14x 0.75 Web:38x 0.5 BF:17 x 0.75 0.92 0.97 0.81 0.70 0.81 0.97| 23.0

0.917 0.973 0.933 0.703 0.807 0.973 Meets Regrments for A6? TF:14x 0.75 Web:34x 0.5 BF:15x 1 0.97 0.99 0.93 0.71 0.91 0.99] 23.1
InLb# At Centerline InLb# At Critical Brace At Centerline Equal to Service Il Yes TF:14x 0.75 Web:36x 0.5 BF:14x 1 0.94 0.97 0.86 0.70 0.85 0.97 23.1

3 2 L/992 Construction Uses A6 TF:15x 0.75 Web:36 x 0.5 BF:18x 0.75 0.95 0.99 0.78 0.72 0.87 0.99] 233

TF:13x 0.75 Web:38x 0.5 BF:14x 1 0.88 0.92 0.92 0.66 0.76 0.92] 233

TF:14x 0.75 Web:38x 0.5 BF:18x 0.75 0.89 0.94 0.81 0.68 0.78 0.94] 23.4

PERFORMANCE BY UNBRACED LENGTH FOR TF:13 x 0.75 Web:38 x 0.5 BF:17 x 0.75 TF:15x 0.75 Web:38x 0.5 BF:17x 0.75 0.92 0.97 0.73 0.70 0.81 0.97 23.4
Compression Flange Laterally Braced for Final State Strength I/11 TF:15x 0.75 Web:34x 0.5 BF:15x 1 0.97 0.99 0.83 0.71 0.91 0.99] 23.5
Unbraced Length Unbraced Length (ft) Lb Range PR Mn/My Cb TF:14x 0.75 Web:34x 0.5 BF:16 x 1 0.94 0.94 0.93 0.68 0.87 0.94 23.7
1 20 0-20ft 0.703 1.995 1.509 TF:12x 1 Web:36 x 0.5 BF:18x 0.75 0.95 0.99 0.88 0.72 0.87 0.99] 23.7

2 20 20- 40 ft 0.917 1.995 1.052 TF:14x 0.75 Web:36x 0.5 BF:15x 1 0.91 0.93 0.86 0.67 0.81 0.93] 23.7

3 20 40 - 60 ft 0.917 1.995 1.052 TF:16 x 0.75 Web:36 x 0.5 BF:18x 0.75 0.96 0.99 0.72 0.72 0.87 0.99] 23.7

4 20 60 - 80 ft 0.703 1.995 1.509 TF:14x 0.75 Web:38x 0.5 BF:14x 1 0.88 0.92 0.80 0.66 0.76 0.92] 23.7

22 | American Iron and Steel Institute




ePLATE140 Plans

Plate GirderBridge Design: Composite & NonComposite
AASHTO 10t Edition
Develop Users Manual & Examples

Industry Review /\
Release Sept 2026 e PL ATE 1 40

Optimized Plate Girder Design

23 | American Iron and Steel Institute



Example Bridge Designs - SSSBA Plate Girder Study

Study: Economical Mid-Range (60 ft - 100 ft) Simple Span Bridges

24 | American lron and Steel Institute

Two Cross Sections from Actual Bridges

Three Lengths: 70, 80 & 90 ft

) s
Optimized Solutions from eBEAM140 and ePLATE140 ¢BEAM140

P s &

Fabricated Costs from Delong’s ePLATE140




70 ft Simple Span: Lockhart Bridge Section

12-0" LANE WDTH

24'-0" TRAVELED WAY

{— 2' SHOULDER

[ € ROADWAY

‘ﬁ e 2.0 ,‘ﬁ
a (-

2% CROSS SLOPE

12'-0" LANE WDTH

2% CROSS SLOPE

2 SHOULDER —}

B
ELEV. =

EAM STEP

722.53

BEAM STEP
Ve = 2 € ROADWAY G STEEL GIRDER (TYP.)
WIBXB6# STEEL BEAM
=2 &-2" 6-2" §-2"

e W Shape

Plate Girder

28'-8" OUT-OUT OF SLAB

28.0 tons

22.0 tons

44.8 tons

Yield Strength (ksi)

Bridge Length (ft)

Girder Spacing (ft)

Number of Girders

Overhang (32.4% of Girder Spacing) (ft)
Barrier Width (ft)

Barrier Load on Girder (Ib/ft)

DC Deck Only Loading (psf)

Wearing Surface (psf)

Additional DC1 Load on Girder (Ib/ft)
Additional DC2 Load on Bridge (Ib/ft)

AT OVERHANG FOR LATERAL FLANGE BENDING

Construction w (Ib/ft)
Construction p (Ib)
1/2 of Deck Overhang Weight (Ib/ft)

ADDITIONAL VERTICAL BENDING ON GIRDERS

Exterior - Construction p (Ib)
Exterior - Construction w (Ib/ft)

% Misc Stl for Diaphrams, etc

DEFLECTION LIMIT (x for Deflection Limit in L/x)

W36 x 160
TF16x34 ; W26x12

Plate Girder 12000 Ibs less than W36x160

25 | American Iron and Steel Institute

50 Bridge Width (ft) 28.67 Consider W40 & W44 Beams? Yes
70 Roadway Width (ft) 28.00 L/D Limited to 30
6.1667 Shoulders (ft) each side - Double for One Sided 2.00 Minimum Depth Beam (in) W12
5 2 Striped Lanes and 2 Design Lanes Maximum Depth Beam (in) w44
2
0.3333 Composite Design 8 in Structural Deck with No SIP Forms
25
106.25 AASHTO HL93 Loading and
25 No User Defined Vehicle Compression Flange Laterally Braced for Final State
0 Unbraced
0 Length # Lb Cb
Strength Design Uses AASHTO Appendix A6 1 23.33 143
2 23.33 1.01
275 Fatigue Design Life (yrs) 75 3 23.33 1.43
3000 Fatigue ADTT,_ 200 Fatigue Il Controls
106.25
Limit States Checked
3000 Strength | &I1
275 Service Il
Constructability
0% Fatigue
Deflection
800

* BF16x3/4




80 ft Simple Span:

24'~0" TRAVELED WAY (CURB~CURB)

10'-0" LANE WIDTH

100" LANE WOTH

I

f—— @ ROADWAY

‘ﬁ - — ‘ﬂ ‘H»
B B

W21 x 101 (TYP)  — b

1
| & STEEL GRDER (TYP.) -%
1

DECK OVERHANG

|
‘ 'y € ROADWAY
| '

17-4

24'-8" UT-OUT OF SLAB (6'-5" GIRDER SPACING)

e W Shape

e W Shape

e Plate Girder

26.7 tons
27.2 tons

21.8 tons

Hendricks Bridge Secti

Yield Strength (ksi)

Bridge Length (ft)

Girder Spacing (ft)
Number of Girders

Overhang (39.7% of Girder Spacing) (ft)
Barrier Width (ft)

Barrier Load on Girder (Ib/ft)

DC Deck Only Loading (psf)

Wearing Surface (psf)

Additional DC1 Load on Girder (Ib/ft)
Additional DC2 Load on Bridge (Ib/ft)

AT OVERHANG FOR LATERAL FLANGE BENDING
Construction w (Ib/ft)

Construction p (Ib)

1/2 of Deck Overhang Weight (Ib/ft)
ADDITIONAL VERTICAL BENDING ON GIRDERS
Exterior - Construction p (Ib)

Exterior - Construction w (Ib/ft)
% Misc Stl for Diaphrams, etc

DEFLECTION LIMIT (x for Deflection Limit in L/x)

W40 x 167
W36 x 170

TF14x3/4 ; W38xY2 ; BF14x3/4

Plate Girder 9800 |bs less than W40x167
Plate Girder 10800 Ibs less than W36x170

26 | American Iron and Steel Institute

50
80

6.5

2.5833
0.3333
25

106.25
25

275
3000
137.2378

3000
275

0%

800

Bridge Width (ft) 24.67
Roadway Width (ft) 24.00
Shoulders (ft) each side - Double for One Sided 0.00

2 Striped Lanes and 2 Design Lanes

Composite Design 8 in Structural Deck with No SIP Forms

AASHTO HL93 Loading and
No User Defined Vehicle

Strength Design Uses AASHTO Appendix A6

Fatigue Design Life (yrs) 75

Fatigue ADTT_ 200 Fatigue Il Controls

Limit States Checked
Strength | &I1
Service Il
Constructability
Fatigue

Deflection

Consider W40 & W44 Beams?

L/D Limited to

Minimum Depth Beam (in)

Maximum Depth Beam (in)

Unbraced
Length #
1

2
3
4

Yes
30

W44

Lb
20.00
20.00

Compression Flange Laterally Braced for Final State

Cb
151
1.05




90 ft Simple Span: Lockh

12-0" LANE WDTH

24'-0" TRAVELED WAY

12'-0" LANE WDTH

{— 2' SHOULDER

2% CROSS SLOPE

P & ROADWAY
2'-0" 2-0" Vad

— i

\— PARABOUC CROWN

2% CROSS SLOPE

2 SHOULDER —}

art Bridge Section

Yield Strength (ksi)

Bridge Length (ft)

Girder Spacing (ft)

Number of Girders

Overhang (32.4% of Girder Spacing) (ft)

Barrier Width (ft)

Barrier Load on Girder (Ib/ft)

DC Deck Only Loading [ psf)

‘Wearing Surface (psf)
Additionzl DC1 Load on Girder (1b/f1)

Additional DC2 Load on Bridge (1b/ft)

ATOVERHANG FOR LATERAL FLANGE BENDING

BEAM STEP
BEAM STEP BEAM STEP ELEV. = 722.76
ELEV. = 72253 ELEV. = 72265 l— & ROADWAY G STEEL GIRDER (TYP.)
W18XE6# STEEL BEAM
z =2 -2 6-2" §-2"

Construction w (Ib/ft)

Construction p {1b)

1/2 of Deck Overhang Weight (Ib/ft)
ADDITIONALVERTICAL BENDING ON GIRDERS
Exterior- Construction p {1b)

Exterior - Construction w {Ib/ft)

e W Shape
e W Shape

e Plate Girder

28-8" OUT-OUT OF SLAB

z % Misc 5t for Diaphrams, etc

DEFLECTION LIMIT (x for Deflection Limit in Lfx)

44 .8 tons

47.3 tons

32.3 tons

W40 x 199
W36 x 210

03333

106.25

75

106.25

75

TF15x34 : W38xY2

Plate Girder 25000 Ibs less than W40x199
Plate Girder 30000 |bs less than W36x210

27 | American lron and Steel Institute

Bridge Width (ft) 2867
Roadway Width (ft) 22.00
Shoulders [ft) each side - Double for One Sided .00

2 5triped Lanes and 2 Design Lanes

Consider W40 & W44 Beams?
L/D Limited to

Minimum Depth Beam (in)
Maximum Depth Beam (in)

Composite Design  8in Structural Deck with No 5IP Forms

AASHTO HL93 Loading and
No User Defined Vehide

Strength Design Uses AASHTO Appendix A6

Fatigue Design Life [yrs) 75
200 Fatigue |l Controls

Fatigus ADTT,,

Limit Stztes Checked
Strength | & 11
Service |l
Constructability
Fatigue

Deflaction

* BF16x3/4

Compression Flange Laterzlly Braced for Final State

Unbracad
Length #
1

2
3
4

Yes

Wiz

Lb
2250
2250
2250
2250

[u:]
151
105
105
151




Estimated Costs for Fabricated Girders

Although fabricated plate girders require more shop labor (e.g., welding), they often
offer (1) weight savings and better fit-up, (2) easier cambering, and (3) more refined
detailing, which can offset some of the added fabrication effort.

. PG or Budgetary % Diff

Description Tonnage )
W Price (From Lowest)

70" Lockhart PG 22.0 -
70' Lockhart | W36 28.0 9.5%
80'Hendricks | PG 21.8 -
80' Hendricks | W40 26.7 10.6%
80' Hendricks | W36 27.2 4.6%
90' Lockhart PG 32.3 -
90' Lockhart | W40 44.8 25.9%
90' Lockhart | W36 47.3 22.7%

28 | American Iron and Steel Institute

Two Initial Observations

Plate Girder Less Cost than W
Shapes (Fabrication costs offset by
weight savings)

Premium on W40 makes W40
Shapes less Economical (Less
weight, but more cost than W36)

If W36 Costs $500k & Concrete Cost is
$450k

Steel Loses with only W Shapes
f PG Costs $500%*(1-0.227) = $390k

Steel Wins wij




Economical Plate Girders for Mid-Span Bridges (60-100’)

Expected Outcomes:

Demonstrate the cost advantages of optimized plate girder designs

Offer examples that empower fabricators and engineers to propose
plate girder options where rolled beams may fall short

Increase steel’s competitiveness in bridge bids

Add to SSSBA education and marketing program




Resource Tools for Simple Span Steel Bridge Design

— -

¢SPAN140

Preliminary Composite Rolled Shape and Plate Girder

D .
¢BEAM140

Optimized Composite & NonComposite Rolled Shape

P .
ePLATE140

Optimized Composite & NonComposite Plate Girder

30 | American Iron and Steel Institute



5 Ways to Keep Learning About Steel Bridges

1. Subscribe to 2. Find a Supplier 3..Desifgn a 4. Receive Free 5. Schedule a
the Weekly Br'qge In 5- Project Workshop/Webinar
Newsletter - e e D D - Minutes Assistance

2650000000000
AAsbrbbbbacia

| Al
@ *t‘é"-&s = - N
= 2 | ¢SPANI40 i m
s A

Oz 5 e ¢BEAM140

www.ShortSpanSteelBridges.org
Questions? Dan Snyder, Director, SSSBA, dsnyder@steel.org, (301) 367-6179

You Website:ShortSpanSteelBridges.or
| ; e
_ Twitter: @ShortSpanSteel

m = Facebook: Short Span Steel Bridge Alliance



http://www.shortspansteelbridges.org/
mailto:dsnyder@steel.org
http://www.google.com/url?sa=i&rct=j&q=social+media+logos&source=images&cd=&cad=rja&docid=qY4ZoHEw1pwWgM&tbnid=4y-blyEH2EaA-M:&ved=0CAUQjRw&url=http://www.makeitinmusic.com/social-media-tips/&ei=e90HUePEN9KM0QH8toCQCA&bvm=bv.41524429,d.dmQ&psig=AFQjCNFUnyp01LKAiyDficdh3KMg6h4A6Q&ust=1359556348297188
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