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Outline of Today’s Presentation

 |ntroduction to SSSBA

* The “Problem”
o Audrain Co, MO Case Study

eSPAN140 Example Project
* Development of Standard Designs for West Virginia

 Questions & Answers
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Introduction

Short Span Steel Bridge Alliance
http://www.shortspansteelbridges.org/

http://www.espanl140.com/

www.shortspansteelbridges.org


http://www.shortspansteelbridges.org/
http://www.espan140.com/

The Short Span Steel Bridge Alliance (SSSBA)

* Program officially
started September
2007

o Objective - make steel
the material of choice
for short span steel
bridges.

o Short span steel
bridges have spans up
to 140 ft
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SSSBA Website

https://www.shortspansteelbridges.org/

« eSPAN140 Web-based Design Tool
* Bridge Technology Center

* Technical Design Resources

* Project Case Studies

 News Updates & Social Media
o Twitter
o LinkedIn
o Facebook

 Email Newsletter (sign-up to receive it)

Join Today!

Dustin Young (SSSBA Director)
dyoung@steel.org
412.580.1492
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LOGIN: SSSBA Partners | eSPAN140 | Search
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STEEL HAS THESOLUTION

ABOUT SSSBA LEARNING CENTER STEEL SOLUTIONS CASE STUDIES PROJECT GALLERY ESPAN140

»x\% :‘7,

3 “- 5“&‘0,

Buchanan County, low.

The New V-65 Jesup South Bridge, Buchanan County, lowa

The first eSPAN140 demonstration bridge, this new span -- made possible by a collaboration between Buchanan County and the SSSBA -- replaced a
deficient bridge.

W Bridge Technology Center 4 ()S PA N1 4 O ' + \/ Membership Benefits

Answers to Your Questions About Standard One Stop for Customized Steel Bridge and Experience the many perks that go
Bridge and Culvert Designs and Details Culvert Solutions up to 140' along with being an SSSBA member



mailto:dyoung@steel.org
https://www.shortspansteelbridges.org/

The Problem

* Bridge engineers are well trained on the

use of short span concrete bridges.

o In fact, over than 80% of the short span bridges
in the United States are made of concrete. 80.00%

Material Percentage by Span

 Many County and (DOT) engineers are

simply not educated/familiar with the S0.00%|
design, construction, and economics of a0.00%
short span steel bridges. Soew

o Concrete provides simple, standardized, cost-
effective, “tinker toy” solutions to construct
short span steel bridges.

o Steel bridges are “perceived to be to0” complex,
“Swiss watch”-like, and too expensive.
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Case Study Bridges: Audrain County, MO

* Project Location:
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Audrain County, Missouri
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Case Study Bridges: Audrain County, MO (cont’d)

« MO Bridge 411
o Built 2012

©)

MO Bridge 336

Built 2012

4 Steel Girders

47.5 ft Span

24 ft Roadway Width

2 ft Structural Depth + Slab

O O O O
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O O O O

6 Precast Hollowcore Slabs
50.5 ft Span

24 ft Roadway Width

2 ft Structural Depth + Slab




Case Study Bridges: Audrain County, MO (cont’d)

.  Concrete:
25.8%
Superstructure
Cost Savings
o Superstructure total cost of o Superstructure total cost of
$37.54 per ft2 $50.61 per ft2

Same bridge conditions:

» Structural Depth = 2 ft + Slab (No Difference in Approaches)

* Roadway Width = 24 ft

« Same Abutments for Both Can be Used (Steel Could Use Lighter)
* Same Guard Rail System

« Same Work Crew
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Case Study Bridges: Additional Bridges in MO

Superstructure
Bridge Number

Year Built

Span Length

Skew
Cost Summary
- Labor
- Material
- Rock
- Equipment

- Guardrail

CONST. COST PER FT?
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Steel
061 140 149 152 710 AVG 028
2008 2008 2008 2009 2010 AVG 2009
50 50 40 62 64 53.2 36

0 0 0] 30 35 13 0

$14,568 $21,705 $15,853 $24,765 $31,949 $21,768  $12,065
$56,676 $53,593 $46,282 $92,821 $69,357 $63,746  $51,589
$6,170 $6,216 $3,694 $8,235 $6,501 $6,163 @ $5,135
$7,487 $12,026 $7,017 $19,579 $15,266 $12,275 $5,568

$4,715 $7,146 $3,961 $7,003 $7,003 $5,966 @ $4,737

$89,616 $100,686 $76,807 $152,403 $130,076 $109,918 $79,094

$74.68 $83.91 $80.01 $102.42 $84.68 $86.09 $91.54

057
2010
36

15

$15,379
$54,450
$7,549
$10,952
$4,663
$92,993

$107.63

Concrete

069 520 AVG
2011 2006 AVG
38 40 37.5

20 30 16.25

$14,674 $19,044 $15,291
$50,576 $46,850 $50,866
$5,378 $3,621  $5,421
$11,093 $14,742 $10,589
$5,356  $3,323 = $4,520
$87,077 $87,580 $86,686

$95.48 $91.23 $96.32




eSPAN140 Example Project

Step-By-Step Process for Obtaining a Steel Solution

www.shortspansteelbridges.org



-

One-stop shop for customized steel bridge and
es PA N1 4 0 culvert solutions!
R - . Free and easy to use!!l
eSPAN140 provides: https://www.espan140.com/

o Standard designs and details for short span
steel crossings

* Rolled Beam and Plate Girders
* Buried Soil Steel Bridge Structures

o Manufacturers' Steel Solutions (SSSBA

-~ Step 1.
‘0 Create a User’s Account

Partners) % Step 2.
Coati ngs SO| utions Input Your Specific Project Details
o Industry Contacts
* Contacts can provide budget estimates and A W Step 3.
priCing information X View Your Instant Customized Solutions Books
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https://www.espan140.com/

Standards for Short Span Steel Bridge Designs

 (Goals:
o Economically competitive
o Expedite & economize the design process
o Simple repetitive details & member sizes.

* Bridge Design Parameters:
o Span lengths: 40 feet to 140 feet (5-foot increments)
o Girder spacing: 6 feet, 7.5 feet, 9 feet and 10.5 feet

o For each of these increments, the following were designed:

e Steel girders

e Shear stud & stiffener layouts
* Welding and fabrication details
 Elastomeric bearings

e Concrete deck design
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Primary value is use as an
estimating tool!

* Now have the ability to
produce a valid steel
bridge design in
minutes

* Obtain a cost estimate
from a fabricator within
a day

* (Can directly compete
with concrete alternate

* Design can then be
further optimized




Resulting Economical Standard Selections

* Based on weight comparisons of resulting designs, the following
solutions are recommended for the span ranges shown:

Bridge Span Length
Solution Type* 0 200 400 60" 80" 100" 120" 140 Skew Angle Owverhang Width

Rolled Beam (40" to 1007

Homogeneous Plate Girder (607 to 140°)** — +- 20 degrees I3 orless

+/- 20 degrees F3"orless

33" orless

Hybrid Plate Girder (80" to 140°7)** +- 20 degrees
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eSPAN140 Example Project

e Start new project:

My Projects

Welcome to eSPAN140. If this is your first time here, please click on “Start New Project” to begin.

If you have already created a project, please use the table below to view past projects, complete pe
existing inputs you provided, please click on “Duplicate”. This will allow you to create a new project |
have multiple bridges to design and have only a few input values to change).

Start New Project
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eSPAN140 Example Project (cont’d)

e Step 1: Project Information

Project Name*

; \ @ Bearin
Sample Bridge N 9
) \ |-Q— -20°t0 +20°
City/County* |
Morgantown

. .
\\
\ STA_ _+..
\ A — . . i -
X/'ST;A&PGL ' \ o \ o '

[ —

Ao

State/Province® @
West Virginia E|

Girder Spacing =———#|

Roadway Name

- v \ 3

Main Street l \\ , /—' Int. Stiffener \ \
Bridge Span Length* '@ |1 Diaphragm Spacing (Equal)
82 4 - Span Length

Return to Projects
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eSPAN140 Example Project (cont’d)

* Step 2: Project Details (general dimensions)

Out-to-Out

Width
# of Striped Traffic Lanes™ Parepet Te—sre » o Clear Roadway Width - o »re—»t— Parapet

9 Sidewalk STALheSPOL 1 Sidewalk

Roadway Width* @ Shoulder—e—me— || _pia— 1O _ iy Shouder —e

30 0

XsL* xsL*
- - —
Individual Parapet Width @
I
1 3 . ‘ ‘
:[ I | I
i F - Overhang Overhang

Individual Deck Overhang Width @@ Width “N" Girders Spaced at Distance “S" ol Width |

(5 girders shown for clarity)
3 0
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eSPAN140 Example Project (cont’d)

Step 2: Project Details (pedestrian access option)

Pedestrian Access? @
Out-to-Out

Width
Parapel {a—w= - Clear Roadway Width - »e—»— Parapel
Left Right
Sidewalk STALne&POL 1 Sidewalk
Number of Sidewalks
Travel : Travel
2 E| Shoulder te— = Lane ~"1* Lane "I Shoulder —a»|

Sidewalk One Width

XSL
Sidewalk Two Width ‘ I I T I

Overhang Overhang
< Width “N" Girders Spaced at Distance “S" Width
(5 girders shown for clarity) o -
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eSPAN140 Example Project (cont’d)

e Step 2: Project Details (remaining details)

Skew Angle @ \\',—QBearing
15 /'\\|-Q—-20'l0 +20°

\
. ;
\ +
Average Daily Traffic @ T \ SA;\ \ .
\ )
Over 2,000 ] § X(;T;&p;["\' R \""' B\
0 — r y * . —

5 \
Design Speed @ 4 \ \ \
\ 4 T ¥ ag

Not applicable E| l

axt = Return to Projects |

Diaphragm Spacing (Equal)
Span Length
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eSPAN140 Example Project (cont’d)

 Example output (sample plate girder elevation):

COMPOSITE PLATE GIRDER WITH PARTIALLY STIFFENED WEB - 4 GIRDERS AT 8' 10" GIRDER SPACING, HOMOGENEOUS

M@e" 9" U@e
D E D 74" @ SHEAR CONNECTOR SPACING
SEEA%&Q%TSETFA?IE — - TOP FLANGE PLATE ==, BEARING STIFFENERS:
v /~ SEE TYPICAL GIRDER DETAILS
> b CONNECTION STIFFENER WEE
) ) TYP. ———SEE TYPICAL GIRDER DETAILS PLATE_\ [—————— 8| SHEAR STIFFENERS:
@ SEE TYPICAL GIRDER DETAILS
\ﬂ s — = _ £ )
2125 . ! J C
CROSS FRAME | : 21;:25 2125 2125 |
SPACING . o - ' FLANGE TRANSITION:
FLANGE ; 1 SEE TYPICAL GIRDER DETAILS
TRANSITIONS ’ ’
a5
SPAN LENGTH L
& GIRDER ELEVATION G
BEARING BEARING

PLATE GIRDER SIZE SHEAR CONNECTOR MAX. SPAC-

SHEAR STIFFENERS
BOTTOM FLANGE
BOTTOM FLANGE (G) DIAPHRAGM ING INDIVIDUAL GIRDER

_ F
SPAN(L)-ft Top Fli_l.:\NGE (F) WEB PLATE. in SPACING (C) - ft WEIGHT
- PLATE -in LENGTH - Ft PLATE.in  LENGTH-Ft LOLIEE BRG] | Ve AR 8,

14 x 314" 2x12" 14,144 Ibs
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eSPAN140 Example Project (cont’d)

 Example output (typical fabrication details):

BEARING

% \ b NOTE 3

FLNG. & WEB MAY BE /—’
CUTTO CLEAR EXP,

JOINT OR BACKWALL BEARING

/STIFFENER

i

| /{> NOTE 3 II{.

SHEAR
STIFFENER OR

I CONNECTION
STIFFENER

L
|
BEARING AREA TO BE

FLAT & TRUE

21 | Short Span Steel Bridge Alliance

CJP

TYPICAL GIRDER ELEVATION

(N.T.S.)

|

|

| SHEAR

| SHEAR STIFFENER

! STIFFENER OR OPTIONAL

| CONNECTION DETAIL

! STIFFENER

|

|

|

|

|

| ]
‘ ‘ ) SHOP WEB
~—HE"MIN CJP ———— SPLICE

(SEE NOTE 1)

—CLIP NOT REQUIRED

—

/ \ N
%" x 5" FOR FLANGE WIDTHS < 14" }

/ {%f. “x 7" FOR FLANGE WIDTHS > 14
SEE STANDARD /“’ /
CLIPS & WELD |/
TERMINATION
DETAIL

/ +~PNOTE 3

FIT TO BEAR.

i NOTE 2

CLIP NOT REQUIRED

BEARING STIFFENER
(NTS)

BEARING STIFFENER TO FLANGE WELDING
|S REQUIRED |IF A DIAPHRAGM OR CROSS
FRAME |S ATTACHED TO THE STIFFENER



eSPAN140 Example Project (cont’d)

 Example output (typical fabrication details, cont’d):

CONNECTION STIFFENER
7 // LEVEL OR SLOPING
i [ A

R M

‘ 1 I . ‘ |
| | | |
l'e &l 'aL ls |
| | |
| | |
| | [ [
< A 5 EQUAL— L l
| | e | |
| - | |
| T~ NOTE 1 T |
| 1 NOTE 1" | |
| & | L _ | |-& |
| |
j / MEMBER (SEE TABLE 1 THIS SHEET)
S
CUT FLGS, FLUSH
FOR W SECTION
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L
<

/
/

/|
/o
—t SEE STANDARD |
CLIPS & WELD / :
TERMINATION |

|
|
|

DETAIL
fd
/

SEE STANDARD /

/ b
CLIPS & WELD / €J"xs"

o
TERMINATION // | e
b ‘
/—[5H

it

DETAIL 4\ / |

TIGHT FIT

CONNECTION STIFFENER
(NT.S)

[
» T
OPTION 1 'OPTION 2

AN

SHEAR STIFFENER
(NTS))




eSPAN140 Example Project (cont’d)

* Typical section & deck details:

N *‘IB%; " SLAB

Ql EEAq’lRlNG

\ \
L DETAIL A
LY \

—
/
/
%
d
el
Ro
o2}
9]
<]
3
o
z
# @ 18"
/
—
/

REINFORCING PLAN
(N.T.8.)
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eSPAN140 Example Project (cont’d)

* Typical bearing details: e

—l
|
=
2 |
= SEALED JOINT W/ APPROVED SEALER N
= | /" (BOTH SIDES} | __ |
1 /
i | ‘ /’f ‘ =
| .
o | | >
E: . ‘ ® I
. Ny I | R A
I J T - — Y S
| : ! = I —— | [=————soLER
1 i 1 ! - ELASTOMERIC BEARING
i | N GooRr S :
! | ! — | L. EXISTING BEARING SEAT (IN
N ! T | : GOOD CONDITION)
< I \ | /
I i
| | " | AN ‘ -/ T ABUTMENT STEM
’ \q__ e —~
B B2 iR 8o | \——BOTTOM FLANGE i
- D -
| BEARING ELEVATION
- % BRG OPTION "A"

(N.TS.)

ELASTOMETRIC BEARING DETAILS - in
INTERNAL ELASTOMER LAYERS

NO. OF LAYERS THICKNESS -in

16" 18" 4.375" 12" 5 0.625"
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eSPAN140 Example Project (cont’d)

* Buried Bridge Solutions

e
——

A’/;f:ii—— -
&
7

SPAN
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eSPAN140 Example Project (cont’d)

e Manufacturer Solutions
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eSPAN140 Example Project (cont’d)

e Durability Solutions:
o Weathering steel
o Galvanized steel
o Painted steel
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eSPAN140 Applications

» Jesup South Bridge, Buchanan County, lowa - 15t Direct Application

O

O O O O
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Buchanan County lowa - Constructed with County Crew
Replacement using W36x135 rolled beams

65 feet length, 40 width

Over $100,000 donations from members
Better Roads (February 2014)




eSPAN140 Applications (cont’d)

 High Point Lane Bridge in Boone County, Missouri , 102 ft.
o Plate Girder (4 girder lines, 44” deep weathering steel )
o Designed by Chris Criswell, Bartlett and West
o Fabricated by Delongs Inc.
O

County “did not know steel could span over 100 feet” -
used eSPAN140 for preliminary designs

« KDOT Shawnee Co. Hwy K-4 over Blacksmith Creek, 112 ft.
o Plate girder - 5 girder lines, weathering steel
o Designed by Bartlett and West, Fabricated by Delongs Inc.

o Initially assumed that concrete would be cheaper, but the
ability of eSPAN140 to produce a valid design in minutes and
obtain a lower cost estimate from the fabricator within a day
allowed steel to win the job.

b - b
| W B B L
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WV Short Span Steel Bridge Desigh Standards

Goals & Design Parameters

www.shortspansteelbridges.org



Ohio Short Span Steel Bridge Designh Data Sheets

e Considering the success of eSPAN140, the Bridge
Technology Center has been engaged in efforts to
generate state-specific short span design standards

and data sheets.

o The Short Span Steel Bridge Alliance recently completed
development of Ohio-specific short span steel bridge data
sheets.

* We are eager to assist other agencies in the
development of owner-specific short-span steel
bridge standards!
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https://www.shortspansteelbridges.org/ohio/
https://www.shortspansteelbridges.org/ohio/

Ohio Short Span Steel Bridge Desigh Data Sheets

These data sheets
contain all relevant
details, dimensions and
associated notes
necessary for design and
construction of steel
bridges according to Ohio
DOT Standards.

Existing ODOT standards
are referenced where
appropriate.
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o e N W e SHEAR
| | CONNECTOR SPACING
TO8 FLANGE PLATE
H H
- CONMECTION PLATE e ARNG
Jrsre e ——CONKECTION P1 PR, SEE GSD-1-19
| FLANGE_ TRANSTION
CROSS FRAME P e P ¢ SEE DETAL A
SPACING
FLANGE
TRANSITIONS F ¢ F
SPAN LENGTH L
BEARNG (SEE TABLES BELOW) BEARNG
o . o W e SHEAR
COMNECTOR SPACING
L L ARING STEFENER
N 5
| gomwecmon mate SEE G50-1-19
CROSS FRAME
SPACING < c < c
SPAN LENGTH L
& &
BEARNG BEARING
(SEE TABLE BELOW)
T
BEARNG
FLANGE & WEB _/ \D—
MAY BE CUT T0
CLEAR EXP. JOINT samn CONNECTION
TIFFENER -
Rea. | | e, | S | SR | oo
— 1.5 BOTTOM COVER
w0
/ i "ﬁ-\_ yEere | {
SHEAR STUD
BEARNG AREA TO BE N’)—/_J ) ll
TLAT & TRUE A5 - o un
WEASURED WTH 2 SAUARE
[ad TA A Al
[CRES] Ts)

18 PSF
FORMWDRK LOAD

[TEXS)

GIRDER SPACING,(2

957 TOTAL DECK THICKMESS

IGN
THESE DESIGN DATA SHEETS PF!OVIDE PRELIMINARY STEEL BEAM SIZING AND DETAILING INFORMATION FOR
THE LEMGTHS, GIRDER SPACINGS, LOADINGS, AND OTHER DESIGM CRITERIA MOTED HEREIN. DEVIATIONS FROM
THE CRITERIA INCORPORATED HEREIN MAY NECESSITATE MODIFICATION TO GIRDER SIZES, IT IS THE
gggzg:glnﬂéuﬁ OF THE ENGINEER OF RECORD TO ASSURE ADHERENCE TO STATE AND FEDERAL

SPECIFICATIONS

IN _ADDITION TO THE DESIGN PARAMETERS SET FORTH IN THE OHIO DOT BRIDGE DESIGN MANUAL,

SPECIFICATIONS FOR DESIGN, MATERIALS, AND CONSTRUCTION ARE IMCLUDED IN THE FOLLOWING:

= AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, EIGHTH EDITION. 2017, ADOPTED AND PUBLISHED BY
THE AMERICAN ASSOCIATION OF STATE H\GHWAY AND TRANSPORTATION CFFICIALS,

* ASTM STANDARDS. PUBLISHI OCIETY FOR TESTING AND MATERIALS.
« STATE OF OHIO DEPﬂR'IMENT N TR.QNSF'URTATIDN ERIDOE DESIGN MANUAL, 2020 EDITION.
|GN_METH:

LOAD AND RESISTANCE FACTOR DESIGN (LRFD) METHOO WAS EMPLOYED THROUGHOUT. DESIGNS WERE
ORIGINATED ASSUMING A 4-GIRDER CROSS SECTION FOR THE DISTRIBUTION OF NOW-COMPOSITE AND
COMPOSITE DEAD LOADS AND THE DEAD LOAD DISTRIBUTION FACTOR. HOWEVER, PLATE SIZES AND BEAM
SELECTIONS ARE ADEQUATE FOR CROSS SECTIONS EMPLOYING ANY NUMBER OF GIRDERS UTILIZING THE
GIRDER SPACING PROVIDED IN THE STANDARDS. THE OQUT-TO-QUT WIDTH OF THE BRIDGE IS BASED OW
THE FOLLOWING EQUATION:

* Worg = (#omoees — 1) * Sampens + 2 % Woemmanc

ALL PLATE GIRDERS ARE DESIGNED WITH AN UNSTIFFENED ALL REQUIRED TRANSVERSE PLATES
SERVE AS EITHER BEARING STIFFEMERS OR CROSS—FRAME CONNECTION PLATES. RELEVANT DETAILS CAN
BE FOUND IN GSD-1-19 (GENERAL STEEL DETAILS).

PLATE SIZE AND BEAM SELECTION ARE ADEQUATE FOR ANY CROSS SECTION UTILIZING THE FOLLOWING
ODOT STANDARD DRAWING BARRIERS:

1. BR—1-13 (NEW JERSEY SHAPE CONCRETE BRIDGE RAILING).

2. SBR-1-13 (SINGLE SLOPE CONCRETE BRIDGE RAILING).

3. TST=1-99 (TWIN STEEL TUBE BRIDGE RAILING)

TWO OPTIONS ARE AVAILABLE FOR STEEL SUPERSTRUCTURE COMPFOSITE |-GIRDERS.

AS FOLLOWS:

FLATE GIRDERS UTILIZING 50 K5I STEEL. THESE DESIGNS ARE AVAILABLE FOR A SPAN RANGE OF 60
FT — 140 FT AND ARE USTED OM SHEETS 2 AND 3.

2. ROLLED WIDE-FLANGE (WF) SECTION UTILIZING 50 KSI STEEL, DESIGNED TO ACHIEVE A TARGET
SPAN-TO-DEPTH RATIO OF 25.0. SECTIONS WITH A SPAN LENGTH GREATER THAN 100 FT INCLUDE TWO
OPTIONS: ONE UTIUZING THE LIGHTEST WEIGHT SECTION AWVAILABLE, AND ANOTHER UTILZING THE
LIGHTEST POSSIBLE W 36 SECTION, NOTE THAT N SOME INSTANCES, THESE TWO OPTIONS ARE
IDENTICAL. DESIGNS ARE AVAILABLE FOR A SPAN RANGE OF 40 FT — 120 FT ARE LISTED OW SHEET 4.

DESIGN ASSUMPTIONS

THE FOLLOWING ARE ASSUMF'TICINS MADE FOR GIRDER DESIGN:
« DECK CANTILEVER = 2 FT 3 |

+  RAIUNG TYPE = TWIN STEEL TUBE (‘IST 1-18)
*  MONOLITHIC WEARING SURFACE -1
.

THESE OPTIONS ARE

SﬂORIFICIAL HAUNCH DEFTH = 2 IN
TAL SLAB THICKNESS = 9.5 IN
CAMBER AMD GIRDER DESICM IS BASED OW THE USE OF SIP FORMS

MATERIALS

50 KSI PLATE STEEL SHALL CONFORM TO ASTM A709 (AASHTO M270), GRADE 50, 50W OR 50CR. 50 KSI
ROLLED SHAPE STEEL SHALL CONFORM TO ASTM A992. CONCRETE FOR DECK AND PARAPET SHALL HAVE A
MINIMUM 28-DAY COMPRESSIVE STRENGTH (f'c) OF 4000 PSI.

RESICN_LOADING

DESIGN LOADS FOR_ GIRDER DESIGN WERE AS FOLLOWS:

+ UNIT WEIGHT OF STEEL = 480 PCF

» UNIT WEIGHT OF CONCRETE = 150 PCF

«  SIP_FORMWORK UNIT WEIGHT = 15 PSF

+ FUTURE WEARING SURFACE = 60 PSF

s AASHTO HL—83 VEHICULAR LIVE LOADING WAS USED THROUGHOUT.

+ TOTAL DEAD LOAD CAMBERS ARE BASED OW TST-1-99 (TWIN STEEL TUBE BRIDGE RAILING).

N

1. STANDARDS FOR CROSS FRAMES, CROSS—FRAME CONNECTION PLATES, AND BEARING STIFFEMERS CAN

BE FOUND IN GSD-1-19 (GENERAL STEEL DETAILS).

2, ABUTMENT DETAILS MAY BE ADOPTED FROM A—1—6% (TYPICAL ABUTMENT DETAILS FOR STEEL BEAM
AND GIRDER BRIDGES), SICD-1-96 (SEMI—INTEGRAL CONSTRUCTION DETAILS FOR STEEL BEAM AND
GIRDER BRIDGES OM RIGID ABUTMENTS), OR OTHER RELEVAMT STANDARD DRAWINGS.

DEVELCPED BY:

SHORT SPAN STEEL BRIDGE ALLIANCE

BRIDGE TECHNOLOGY CENTER

22-MAY—2020

KES,/GHM /RMT

DRAFTED BY-

ADR/RNT

STANDAAD STEEL GARDER DESIGH DATA SHEETS

STANDARD STEEL GIRDER DESIGN
NOTES & DETAILING PARAMETERS

~




Ohio Short Span Steel Bridge Desigh Data Sheets

DESIGN DETAILS — COMPOSITE ROLLED BEAMS (8" GIRDER SPACING) DESIGM DETAILS — COMPOSITE PLATE GIRDERS (8' GIRDER SPACING)
DIAPHRAGM | SHEAR COMMECTOR - - FLATE GRDER SIZE SHEAR COMNECTOR
Y ROLLED reRie STELL OEAD LOAD CAMBER — in. | TOTAL DEAD LOAD CAMBER — in. - DIAPHRAGH STEEL DEAD LOAD CAMBER — TOTAL DEAD LOAD CAMBER —
- | osene | N P o8 BOTIO FLANGE (F) BOTTO FLANGE (6) weB e MAX. SPAGING " "
o £ oL AL L | a2 | FLANGE = . ["BLATE — in. | LENGTH — ft. | PLATE — in. | LENGTH — fi. | PLATE = in. ) o 3 oL | oa oAl | os
B th I I d b d z :'f’::g :m = 1:3; s T &0 12 x 0878 = - 14 x 0878 &0 28 4 0.8000 20.00 EOE 9 0.070 0.792 | o.A32
Y &5 14 » 0.750 - - 14 x 1.000 L) 30 x 0.8000 2167 EOE ] o.oss 0.920
O rO e ea I I I a n T e — 7| 18«70 - = 18w 1.000 i 0 aooo0 | 33 | mes | @
50 WIDTST 0 7Y 08T 235 | 75 16 x 0.750 - - w 1000 75 4% 0.5000 25,00
. 5 WD 5 T4 572 588 80 14 x 0.950 - - x1.125 80 « 0.5000 20,00
I I r r r 7 WIsKiEe 133 28 106 354 85 18 x 0.750 - - x 1.250 85 x 0.5000 .25
75 Wickian 35.00 3 160 S0z =T 30 16 x 0,750 x 0.750 « 1.375 54 « 05000 22.50
1] WIER1BE 20,00 3 160 500 1,592 | 95 16 x 0,875 * 0.B7S ¥ 1.375 57 05000 2375
. . [} [ 21,25 34 218 51 075 100 16 _x 0,875 * 1,000 ¥ 1.500 &0 * 05000 20.00
(] W82 22.50 18 238 T [ 2242 105 18 % 1.000 x 1.125 x 1625 a3 x 0.5000 .00
ava I a e eSI ne O [ W36262 2375 0 201 0BT 583 110 %1000 | 20 % 1.000 20 x 1,250 [0 44 % 0.5000 22.00 - ]
’ 100 W36282 20.00 0 5,351 928 013 115 # 1.000 | 18 ¢ 1,000 18 % 1.375 5] 48 % 0.5000 23.00 [ 12
195 WIEN 0D .00 22 1475 109 533 120 * 1.000 18 & 1.000 18 x 1.375 Erd 50 x 0.5000 14.00 48 12
WASNIET .00 - EFE] N8 923 125 % 1.000 18 x 1.000 18 x 1375 ] 52 x 08000 %00 50 12
ODOI Standards and PP = 50 700 | 051 | T | 20 tow | 0 5 Voo . St evate | e oosma| tsee | "
y MadCod0 2200 = .38 030 .513 | 135 20 x 1.000 | 20 x 1.000 27 20 x 1378 ] 54w 0.8000 27.00 CX) [
s Loit ) 2300 = 08 | 1 L) - 140 20 x 1.000_| 20 x 1.000 ) 20 = 1.500 ) 54w 0.5000 2800 56 & 8 [
WIESET 2300 = £ 438 [4se3
. WaGKARD 24.00 - 5,695 525 i858
presented accordlng to L | |_— = : =
DESIGN DETAILS — COMPOSITE ROLLED BEAMS (7" GIRDER SPACING, .
Owner p refe renCeS ¢ ) DESIGM DETAILS — COMPOSITE PLATE GIRDERS (7' GIRDER SPACING)
" DIAPHRAGM | SHEAR COMMECTOR
PaN ROLLE STELL DEAD LOAD CAMBER — in. TOTAL DEAD LOAD CAWBER — in. FLATE GHDER SIZE
Won| b Enacase MAX. SPACING i DiaFHRAGH | SHEAR CONNECTOR | oo peap LOAD CAMBER - in. | TOTAL DEAD LOAD CAMBER - in.
©-n BOTTOM FLANGE (F) BOTTOW FLANGE (6] SPACING MAX. SPACING
o 3 02 | 030 | 04L | 0SL | 0L | 6L | o | oL | a8 WEB © -
30 7000 = ) ¥ 280 | PLATE — In. | LENGTH — ft. | PLATE — in. | LENGTH — f1. | FLATE = in. [ [ Xy 5L
L] 22.50 : Q80 Q77 246 - - x 1.250 &0 x 08000 20000 48 osra o
50 28.00 7] 145 462 - - 4 1.250 [ u 0.5000 2167 a2 0741
) 2750 X [ 148 200 637 - - w1250 70  0.5000 2533 56
[T .00 142 5214 683 = - w1378 75 05000 25.00
[5) 57 K 188 272 LB6S = = . 5000 30,00
70 333 28 [t 245 | 0287 336 670 — — . 05000 .25
75 25,00 346 442 410
( G- osor o] 051 60| e : ot |—sis |0
= = H . i ] * 0.750 x « 05000 20.00 0
= = o e = * 0875 * * 05000 71,00 -
 9.540 10740 | 1613 | L59% | * D875 P * 0.5000 22.00 =
100 00 905 963 5.067
0 o5 08 528 0« 0875 | 33 | 2 s 05000 7300 -
i o0 — azs 91z | 905 | 20 x 0.875 28 % » 0.5000 24.00 =
22 796 768 035 20 = D.A78 28 48 x 0.8000 2800 -
e 27 1170 | LA | 20« 1.000 26 50« 0.8000 2600 K] [F
) Ty ae7 | 20« 1.000 Fil 52 x 0.5000 27.00 EX X 1z
s 528 s 567 20 « 1.000 2% 54 08625 | w00 wes | 1
803 | v 217 401
120 00 656 803 | 2111 | 2217 | 1.6010
DESIGN DETAILS — COMPOSITE ROLLED BEAMS (8" GIRDER SPACING)
P —— DESIGM DETAILS — COMPOSITE PLATE GIRDERS (8" GIRDER SPACING)
N pouep | ETHEADM WX, SPATING STEEL DEAD LOAD CAMBER — in. | TOTAL DEAD LOAD CAMBER — in.
PLATE GROER SIZE
= ® | SECTON © - _— DHAPHRAGH ﬁﬂcm STEEL DEAD LOAD CAMBER — in. TOTAL DEAD LOAD CAMBER - in.
o 3 il [ od o ol | o w - n BOTTOM FLAKGE (F) BOTTOM FLANGE (5} WER @
E eE “D‘I’; % % % PLATE — In. | LEWGTH — ft | PLATE — in. | LENGTH — f1. | PLATE = in. | ] E oL | o
50 — .040 T, 102 | 6120 | & - - % 1.250 &0 24 x 08000 20,00 - LO8Y | D188
= = T3l TETRCREE [ - - w 1250 [ 34 0.5000 .67 - N7 |02
o 73 TN R EALT] 7 - - w 1.375 70 26 0.5000 2533 70 137 | 0.259
55 oy SoTT Fovas [ 0.16 | 7 x w1750 a5 28 » 0.5000 25,00 &0 181 | 0
0 56 [T 244 {025 | 80 x w1625 a8 « 0.5000 20,00 [} 181 | 0,362
75 [T 123 .31 | 0.373 | 85 x « 1625 51 « 0.5000 .25 [T] .20 | 8,385 |
80 [} 148 384 | 0,450 | 20 x ¥ 1.750 54 * 05000 22.50 236 | 0,447 |
BS 52 188 486 | 0.570 95 3 1625 57 « 05000 2375 0510
80 54 1.230 596 | 0.699 100 x 20 x 1825 &0 x 0.5000 20.00 0.547
95 58 285 36 | 0.964 105 x Ell « 1635 &3 * 0.5000 71,00 0.607
100 [; 5,345 3 110 20 « 22 20 x 1.500 &8 * 0.5000 22.00 0.657
08 & A1 27 1 0 = 23 20 x 1.62% &9 44 x 0.5000 23.00 i
L 120 20 % 1 20 x 1.625 F 4 x 0.5000 24.00
na L. SO0 125 20 « 28 20 x 1.625 48 x 08000 2500
22 384 | 130 20« 26 20 x 1628 B0 _x 08625 26.00
118 70 580 ) 0 u Fil 30 % 1625 B2 w 08635 700
:: _:: 140 20 x F) 30 x 1.750 54 » 0.5625 3800
120 [ 056
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WV Standards for Short Span Steel Bridges

 Goals:
o Economically competitive
o Expedite & economize the design process
o Simple repetitive details & member sizes.
* Bridge Design Parameters:
o Rolled Beam Span lengths: 30’ - 110’ (5’ increments)
o Plate Girder Span lengths: 60’ - 140’ feet (5’ increments)
o Girder spacing: 6 feetto 11 feet in 1-foot increments
 Skew Considerations

o Both 0° and 30° skew angles were accommodated.
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ALL BEAMS PROVIDED HEREIN ARE LOAD RATED IN ACCORDANCE
WITH SECTION 3.15 OF THE WEST VIRGINIA BRIDGE DESIGN MANUAL
TO ACHIEVE EQUAL OR GREATER LOAD CARRYING CAPACITIES THAN
NOTED IN THE TABLE SHOWN. A LEGAL LOAD FACTOR OF 1.45,
CORRESPONDING TO UNKNOWN ADTT, IS USED. SEE OTHER
LITERATURE FOR TRUCK AXLE CONFIGURATIONS.

TARGET LOAD RATINGS (TONS)

CLASSIFICATION TRUCK TONS
TYPE 3 41
SU4 49
STANDARD SUS 5l
SUG 5
su7 51
TYPE 352 55
EV2 36
EMERGENCY E =
SU-40 53
CRTS SU-45 60
35-55 73
35-60 79
PERMIT Wp47




WV Standards for Short Span Steel Bridges (cont’d)

* Bridges were designed according to AASHTO LRFD Specs:
o Strength |, Service Il, Inf. Life Fatigue, Constructability, L/800 Deflection
o HL-93 Venhicular Live Loading

.y . FASCIA BEAMS HAVE BEEN EVALUATED FOR LOAD EFFECTS FROM
° Add|t|ona| DeS|gn LoadS' OVERHANG BRACKETS DURING DECK PLACEMENT. THE BEAMS HAVE BEEN
- SIZED TO WITHSTAND LOAD EFFECTS WITH LATERAL BRACES SPACED AT
50% OF THE FINAL DIAPHRAGM OR CROSS-FRAME SPACING. A DEAD LOAD

i ioht = FACTOR OF 1.30 AND LIVE LOAD FACTOR OF 1.75 IS USED. THE FOLLOWING
SIP Unit Weight = 15 psf ASSUMPTIONS HAVE BEEN MADE:
Future Wearing Surface = 25 psf THE SELF WEIGHT OF THE STEEL BEAM, LOAD ALLOWANCE FOR
DIAPHRAGMS OR CROSS-FRAMES, SELF WEIGHT OF ALL CONCRETE,

Concrete barriers = 305 plf (each) AND SELF WEIGHT OF STAY-IN-PLACE (SIP) FORMWORK IS APPLIED.

_ A UNIFORM DEADLOAD OF 10 PSF APPLIED THE FULL OVERHANG
Misc. Steel Wt. Increase = 25 p|f WIDTH FOR TIMBER FORMWORK SELF WEIGHT.
£'=4.000 pSi AN EIGHT WHEEL FINISHING MACHINE WITH A MAXIMUM WHEEL LOAD

. =4, pSi OF 1,300 LB FOR A TOTAL MACHNE LOAD OF 10,500 LBS ORENTED

PARALLEL TO THE SKEW IS APPLIED. THE MNIMUM QUT-TO-OUT WHEEL
: - _ SPACING AT EACH END IS 103 INCHES. THE FINISHING MACHINE WHEELS
Concrete Unit Weight = 150 pcf ARE POSITIONED AT THE OVERHANG EDGE.

i i = A MAXIMUM OVERHANG FALSEWORK BRACKET SPACING OF 48 INCHES
Steel Unlt Welght 490 pCf AND A MAXIMUM DISTANCE FROM THE CENTERLINE OF THE FASCIA
BEAM TO THE FACE OF THE SAFETY HANDRAIL OF 65 INCHES.

Concrete Haunch = 2 in
A UNIFORM LIVE LOAD OF 25 PSF BETWEEN THE EDGE OF THE
: OVERHANG AND SAFETY HANDRAIL APPLED CONCURRENTLY WITH A
Constant Flange Width LINEAR LOAD OF 75 PLF ALONG THE SAFETY RAIL.

O 0O 0O o o o O o O

CONSTRUCTION LOADS FROM OVERHANG FORMWORK ARE NOT EVALUATED

ConStant Web Helght FOR BEAMS WITH WEB DEPTHS LESS THAN 18 INCHES. UNCONVENTIONAL
OVERHANG FORMWORK MAY BE NECESSARY. THE CONTRACTOR IS RESPONSIBLE
FOR VERIFYING THE DESIGN OF THE FALSEWORK SUPPORT SYSTEM, BEAM
DESIGN FOR CONSTRUCTION LOADING, TEMPORARY BRACING, AND DEVELOPMENT
OF DETAILS NECESSARY FOR CONSTRUCTION.
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WV Standards for Short Span Steel Bridges (cont’d

SPAN LENGTH

’ L ] D bt E P D
e Example Standards (9’ Spacin
STUD (TYP) |T /_TOP FLANGE % I
| | | | |
| L-—CONNECTION PL | | P |
| | | | wEB |
\—BTM F LANGE
BEAM ELEVATION
COMPQSITE PLATE GIRDERS (¥ GIRDER SPACING, 0 DEGREE SKEW) COMPQSITE PLATE GIRDERS (¥ GIRDER SPACKNG, 30 DEGREE SKEW)
PLATE GIRDER SIZ= SHEAR COMNMECTOR MAX PLATE GIRDER SIZ2 SHEAR COMNECTOR MlAX
e AT TOP FLAMGE . - BOT FLANGE ) E-Fl““ NG ) e S RGN TOF FLANGE - - BOT FLANGE SPACING ) ThELE
LENGTH SPACING . S L WEB FLA il W3 S NOTES LEMNGTH SPACHG : Sk WEB PLA Dl FLAN L NOTES
NG 5 WEB FLATE mLaTe = = . = PLATE WEB FLATE PLATE iD) E)
a0 20000 28 x 0.5000 4x 1125 - 5] B.D a0 20.00 16 = 1.000 32 x 0.5000 18x 1.375 5] D
5 2= 0.5 18 x 1.000 B2@a bl D 5 12 » 1.000 32 x 0.5 18 x 1.825 BE @ 8 o D
70 2= 0 18 x 1.125 58@ 8 ] B.D 70 18 x 1.125 32 x 0 1B x 1.875 @ g o D
75 2 x 0 16 x 1.375 B0 @ 8 X B.D 75 16 25 1B x 1.825 T8 @ 8 B.C
ao Mx0 18 x 1.375 B4 @5 ] D a0 O 14 % 1.125 18 x 2.000 5] B.D
a5 Hx0 18x 1.375 Ba@ 5 ] D a5 21.25 14 % 1.125 18 x 2.000 85 @8 =] B.D
20 18x 1 =0 18 x 1.500 B @a o D 20 2280 16 % 1.125 0 18 x 1.875 5] B.D
5 18x 1 40 = 0. 0= 1.250 B\@a ] F = 23.75 16 % 1.125 36 x 0.5000 18 x 1.875 - ] B.D
100 18 = 1.00 40 = 0. 0= 1.375 0@ 8 ] E 100 2500 18 = 1 000 40 x 0.5825 18 x 1.8625 E0@a o F
105 18 = 1.00 44 . 18 = 1.500 2@8 o o o 40 x 0.5825 18 x 1.825 - 5] F
R ; Example variation in nonskewed = T T =as : :
115 18 x 1.0 45% 0. 18 x 1.625 - . 20 % 1.500 - 5]
120 18x1 45 20 x 1.500 - VS- Skewed deSIgnS- 18 x 1.625 @a =] F
125 18x1 50 18 x 1.825 - o F T2 Zo00 TS % 1.000 52 x 0.5525 18 x 1.500 @a =] F
130 20x 1 2 x 0.5625 20 = 1.500 - bl o 130 26.00 2= 54 x 0.5625 20 % 1.375 ma o F
135 20x 1 B4 x 0.5625 4@ B 12 = 135 2700 A= 58 x 0.5625 O x 1.375 2ZB@8 o F
140 20 x 1.000 BB x 0.5625 B@a i2 = 140 2200 20 = 1.000 B2 x 0.5625 20 % 1.500 2B@E8 o B.F
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WV Standards for Short Span Steel Bridges (cont’d)

 Example Standards (9’ Spacing)

COMPOSITE ROLLED BEAMS (9 FT GIRDER SPACING, 0 DEGREE SKEW)
- ] STANDARD DESIGN OPTIONAL DESIGN
LE’ES% D;«g :;;gm ROLLED SHEAR CONNECTOR SPACING | TABLE ROLLED SHEAR CONNECTOR SPACING | TABLE
SECTION )] IS NOTES | SECTION D) 5] NOTES
0 15.00 W30X00 W@ g D N ote th eo pt| ona |
£ 17 50 w3000 ; 5 BD
a0 20.00 W24X104 - 8 D W40/W44 Options
P 2250 W33X130 TB@o6 ) BD
=0 25.00 WZTX146 - 5 D i
5 18.33 WITX146 - 5 D fO r d €Sl gn .
0 20.00 W3BXIE0 w@e ) D
5 2167 W3EX160 @6 ] D
70 2333 W3EX182 @6 9 BD
75 25.00 W30 Bl@6 5 D WA0X199 H@6 g F
B0 20.00 RT3 EY B@e g D WA @6 g F
5 2125 W3BR24T BE @6 ) D Wa4x230 H@e g F
o0 22.50 WaeK2e2 T2@6 5 D Wa4xZ30 W@e g F
o5 23.75 W3EK2E2 TE@6 9 D WACE2 ®@e g F
100 25.00 W3EKa02 @6 g D W00 0N@e g F
105 21.00 W38330 @6 g D Wa4X290 2@6 g F
110 22.00 e TE@6 ] D W335 H“@e ) F
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Questions & Answers

Thank Youl!
Gregory K. Michaelson, Ph.D., P.E.

michaelson@marshall.edu

www.shortspansteelbridges.org


mailto:michaelson@marshall.edu
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