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Outline of Today’s Presentation

* Introduction

 Development of Standard Designs
eSPAN140 Example Project

* Case Studies & Economic Assessments

* Questions & Answers
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Introduction

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

http://www.espan140.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!

Dan Snyder (SSSBA Director)
dsnyder@steel.org
(301) 367-6179
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LOGIN: SSSBA Partners | eSPAN140 | Search

STEEL HAS THESOLUTION

-
SHDHT SPAN STEEL

ABOUT SSSBA LEARNING CENTER STEEL SOLUTIONS CASE STUDIES PROJECT GALLERY ESPAN140

Buchanan County, lowa

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

The first eSSPAN140 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 0 ' + \/ 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:dsnyder@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 too” complex,
“Swiss watch”-like, and too expensive.
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The Solution

« Standardized designs for short span steel bridges

o BTC led a 3-year industry-wide effort (owners, fabricators, designers,
associations, service centers, etc. involved)

* QOver 3,000 designs evaluated

o Result = simple standardized designs for short span bridges
* Rolled beam, plate, & buried soil steel structures

o Standards used to develop eSPAN140
* 650 total preliminary bridges designed

o BTC working with states to adopt state-specific standards
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Short Span Steel Bridge Design Standards

Goals, Design Parameters, Weight Comparisons

www.shortspansteelbridges.org



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

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

* Concrete deck design

9 | Short Span Steel Bridge Alliance

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

e (Can directly compete
with concrete alternate

* Design can then be
further optimized




Standards for Short Span Steel Bridge Designs (cont’d)

* Four types of girder types:

o Homogeneous plate girders (50 ksi steel)

o Hybrid plate girders
b0 ksi top flanges and webs, 70 ksi bottom flanges

o Lightest weight rolled beams (50 ksi steel)
Utilizing the lightest weight girder necessary

o Limited depth rolled beams (50 ksi steel)
Designed to meet a target L/D of 25

* |n addition, girders were designed to accommodate commonly
stockpiled plate thicknesses and rolled beam sizes.
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Standards for Short Span Steel Bridge Designs (cont’d)

* Bridges were designed according to AASHTO LRFD Specs:
o Strength |, Service Il, Fatigue, Constructability, L/800 Deflection - Girder Spacing
o HL-93 Vehicular Live Loading

i i = 8" Concrete Deck
o SIP Unit Weight = 15 psf R I{NS) ]

* Additional Design Loads: —_ j
Future Wearing Surface = 25 psf STP Formwork
Concrete barriers = 520 Ib/ft
Misc. Steel Wt. Increase = 5% ——
f, = 4,000 psi

Concrete Unit Weight = 150 pcf

Steel Unit Weight = 490 pcf _ 3-Lane Travel Way

Concrete Haunch = 2in

Constant Flange Width

Constant Web Height ][ ][ ][

5 Girders (@ Equal Spacing

0O O 0O o o 0o O o O

3.3 (Typ)]
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Standards for Short Span Steel Bridge Designs (cont’d)

* Weight comparisons (9’-0” girder spacing):

45

40

35

Weight (tons)
- - N N w
o (@)} o (@)} o

(6)]

o
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Span Length (ft)

160

=¢—Homogeneous Plate
Hybrid Plate

=pe=| imited Depth

=>=|_ightest Weight




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 40 60" 80" 100" 1200 1407 Skew Angle Owverhang Width

Rolled Beam (40 to 1007

Homuogeneous Plate Girder (60" to 1407 _ +- 20 degrees F3"orless

+- 20 degrees F3 orless

F3 aorless

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

Step-By-Step Process for Obtaining a Steel Solution

www.shortspansteelbridges.org



— -

One-stop shop for customized steel bridge and
eS PAN1 40 culvert solutions!
e eSPAN140 provides: Free and easy to usel!l
P ] 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.
o Coati ngS SO| UtiOﬂS Input Your Specific Project Details
o Industry Contacts
* Contacts can provide budget estimates and A - Step 3.
priCi ng information X View Your Instant Customized Solutions Books
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https://www.espan140.com/

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*

Sample Bridge \\’,— @ Bearing

- \ |-Q— -20°t0 +20°
City/County™ /\\

Morgantown

— T
L\
\ STA_ _+..
\ s /— P N i -
(ST.A& PGL . \ . . \ . . .

[ —

[

State/Province® @
West Virginia E

Girder Spacing =

Roadway Name

s
Main Street l \\ /_ Int. Stiffener \ \
Bridge Span Length* '@ |1 Diaphragm Spacing (Equal)
a7 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
i P t - - d P
# of Striped Traffic Lanes™® arape - Clear Roadway Width - arapet
5 Sidewalk STA. Line&PGL | Sidewalk
Roadway Width* @ Shoulder—e—wre— || _piq— 1A _ iy Shouider —e

30 0

XsL*

Individual Parapet Width @

XsL*
- -
1 3 !
Overhang Overhang

Individual Deck Overhang Width @ Width “N" Girders Spaced at Distance “S” Width
(5 girders shown for clarity)
3 0
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eSPAN140 Example Project (cont’d)

e Step 2: Project Details (pedestrian access option)

Pedestrian Access? @

Number of Sidewalks

2

Sidewalk One Width

Sidewalk Two Width
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Parapet

Out-to-Out

Width
- Clear Roadway Width
Left Right
Sidewalk STALhe&POL 1 Sidewalk
Shoulder Travel Travel | e Shouider —a
N [ Lane Lane

XsL*

Overhang

Width __ |

[

“N° Girders Spaced al Distance "S”

T T ]

Overhang
Width

(5 girders shown for clarity)

Parapet




eSPAN140 Example Project (cont’d)

e Step 2: Project Details (remaining details)

Skew Angle @ \\/—QB“""Q
15 /\\I"_ -20"t0 +20°
\
. T \\ STA_ _+ \ \
Average Daily Traffic @ \‘ X P—— \
Over 2,000 E § T KLST.A_&F'_GL_. _\_ T \ _________
(7] [ —
5 \ ' A )
Design Speed @ g \ \ \
-

Not applicable E l

ext = Return to Projects |
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Diaphragm Spacing (Equal)

Span Length




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

Mq@e" 9" U@E
D E D 74" @ SHEAR CONNECTOR SPACING
SBEIIEEA%LIQ?}TSETETS: e TOP FLANGE PLATE =, BEARING STIFFENERS:
- /~ SEE TYPICAL GIRDER DETAILS
> b CONNECTION STIFFENER WEE
) ) TYP. ———SEE TYPICAL GIRDER DETAILS PLATE_\ [—————— 8| SHEAR STIFFENERS:
@ SEE TYPICAL GIRDER DETAILS
\ﬂ Y — = - e )
2125 . ! . 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
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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)

7 CLIP NOT REQUIRED

—

/ \ N
| {3/." x 5" FOR FLANGE WIDTHS < 14" }
/ %" 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 -'-ll- | & |
| | |
| | |
| | [ [
< A 5 EQUAL— L l
| | e | |
| T~ NOTE 1 ey |
| 1 NOTE 1" | |
| & | L _ 1 -] |
\ |
j / MEMBER (SEE TABLE 1 THIS SHEET)
S
CUT FLGS, FLUSH
FOR W SECTION
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7
/ '
A e
/]
e SEE STANDARD |
X CLIPS & WELD _/ :
/ \_% TERMINATION |
/ DETAIL |
/
. ’
SEE STANDARD — / :
CLIPS & WELD _/ | € x5 |
TERMINATION L | e
DETAIL /
| P E ; 4\ |
/s =
2 CONNECTION STIFFENER
(NT.S)
J_ 1

» T
OPTION 1 'OPTION 2

SHEAR STIFFENER
(NTS)




eSPAN140 Example Project (cont’d)

e Typical section & deck details:

N *"a% " SLAB

¢ ‘ EE!\%{ING
\ \
N DETAILA
|y A

—
/
/
=
g
'l
g
@
o
=
=
s}
=
# @ 18"
/
—
/

REINFORCING PLAN
(N.T.8.)

24 | Short Span Steel Bridge Alliance



eSPAN140 Example Project (cont’d)

* Typical bearing details: S

P
I
-
=
= ‘ SEALED JOINT W/ APPROVED SEALER ‘ I >
L | / (BOTH SIDES) | _. |
|7 ‘ va ‘ -
| 4 ~
| .
N i I / g
2 ! ‘ ¢ |
| = I | I SN
I J . —— — g
! | - ] — ] [=———=soLER
1 1 | : |
t i | ™. % GDR 5 : '~ ELASTOMERIC BEARING
: | ' — | - EXISTING BEARING SEAT (IN
o | T | - GOOD CONDITION)
$ i \ X - /
, Il | \ ‘ -/ T ABUTMENT STEM
! | \ : . P
— ! _/_'.»"'ﬂ
B Bi2 an B __ ‘" BOTTOM FLANGE |
- D -
| BEARING ELEVATION
- ¢ BRG OPTION "A"

(N.T.S.)

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

P
5/ \
f‘ f CAOWM RADIUS g

; u M
[r]
— 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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Questions & Answers

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

michaelson@marshall.edu

www.shortspansteelbridges.org
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