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Outline of Today’s Presentation

e Short Span Steel Bridge Design Standards

e eSPAN140 Example Project
* Questions & Answers
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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

* QGoals:
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:

« Steel girders

 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

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
50 ksi top flanges and webs, 70 ksi bottom flanges

o Lightest weight rolled beams (50 ksi steel)
e 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 designhed 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

« Additional Design Loads: __2_HT‘ -
" Haunch - /
; : — " Concrete Dec '
SIP Unit Weight = 15 psf Y ey /
Future Wearing Surface = 25 psf SIP Formwork —

O
o Concrete barriers = 520 Ib/ft
o Misc. Steel Wt. Increase = 5% ——
o f./ =4,000 psi
o Concrete Unit Weight = 150 pcf
o Steel Unit Weight = 490 pcf _ 3-Lane Travel Way
o Concrete Haunch = 2in
o Constant Flange Width e e e e
o Constant Web Height ][ ][ ][
5 Girders @ Ecual Spacing

3.3 (Typ)
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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 I3 orless

33" orless

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

Step-By-Step Process for Obtaining a Steel Solution

www.shortspansteelbridges.org



/‘\ | |
es PA N‘I 4 0 Counl\e/_esrttospolsuhtci)cl)anfscir customized steel bridge and

: Free and easy to usel!l!
* eSPAN140 prowdes: httos://www.esp);\n140.com/
o Standard designs and details for short span
steel crossings
* Rolled Beam and Plate Girders
e Buried Soil Steel Bridge Structures

o Manufacturers' Steel Solutions (SSSBA

-~ Step 1.
‘0 Create a User’s Account

Partners) % Step 2.
o Coati ngs SOl UtiOﬂS 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/

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
: P: L - > >t P
# of Striped Traffic Lanes* arepe o Clear Roadway Width e arapet
e igl
2 s alk STA. Line&PGL | Sidewalk
Roadway Width* 9 Shoulder—{a—m = TC:::' —fa— TJZ::' —»|e— Shoulder —»

30 0 J’

XSL XSL
Individual Parapet Width @
| 3 T T T T T
Overhang Overhang

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

Step 2: Project Details (pedestrian access option)

Pedestrian Access? @
Out-to-Out

Width
Parspel Je—sr¢ > Clear Roadway Width o s
So;-:v?alk STA.Line&PGL | Ssle%?z‘;lk
Number of Sidewalks
2 ] Stouder——wra— (ool —sta— 1ol —ole— Shouider —»

Sidewalk One Width
XSL XSL
Sidewalk Two Width | ‘ ‘ | ‘

Overhang Overhang
W dth

- Width . “N" Girders Spaced at Distance “S”
(5 girders shown for clarity)
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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" g u@e
D E D 4" 3 SHEAR CONNECTOR SPACING
SEEA%&Q%TSETFA?IE — = TOP FLANGE PLATE ==, BEARING STIFFENERS:
v /~ SEE TYPICAL GIRDER DETAILS
WEB
_ s — et s | AN, ——l shearsmirenens
- @ SEE TYPICAL GIRDER DETAILS
\ﬂ s — = _ £ )
21.2% ' ! . C
CROSS FRAME | C 21;:25 2125 2 [
SPACING . o - ' FLANGE TRANSITION:
FLANGE ; ! SEE TYPICAL GIRDER DETAILS
TRANSITIONS ’ ’
85
SPAN LENGTH L
& GIRDER ELEVATION 2

BEARING BEARING

PLATE GIRDER SIZE SHEAR CONNECTOR MAX. SPAC-

SHEAR STIFFENERS
BOTTOM FLANGE ING
T3] BOTTOM FLANGE (G} DIAPHRAGM INDIVIDUAL GIRDER

SPAN (L)-ft  Top Fli_:.NGE WEB PLATE. in SPACING (C) - ft WEIGHT
. PLATE -in LENGTH - Ft PLATE-in  LENGTH-Ft X (NO.REQ'd) Y -ft. (SPACING}

14,144 Ibs

14 x 314" 32 x12"

15 | Short Span Steel Bridge Alliance



eSPAN140 Example Project (cont’d)

 Example output (typical fabrication details):

BEARING
| | |
| \ . | |
' NOTE3 |,
FLNG, & WEB MAY BE /—’ | | | SHEAR
NG. & WEB MAYBE , , SHEAR SHEAR STIFFENER ——CLIP NOT REQUIRED
JOINT OR BACKWALL | BEARING | STIFFENER OR | STIFFENER OR OPTIONAL \
STIFFENER CONNECTION CONNECTION \: —
| | | DETAIL
| . STIFFENER , STIFFENER )
| | | <
| | | i [
, , , / %" x 5" FOR FLANGE WIDTHS < 14" }
| | | stk s / / %" x 7" FOR FLANGE WIDTHS > 14"
- — EE STANDARD
| 9 | | CLPS & WELD |/
| b—NOTE3Z / | | TERMINATION
! / [ ! i . 1 DETAIL
. i ‘ | 25 | - / -D>-NOTE 3
BEARING AREA TO BE CJF’>—/‘ ‘ ) SHOP WEB
FLAT & TRUE =—=—6"MIN. CJP ——— SPLICE FIT TO BEAR,
(SEE NOTE 1) NOTE 2
TYPICAL GIRDER ELEVATION

(N.T.S))

CLIP NOT REQUIRED

BEARING STIFFENER
(NTS)

BEARING STIFFENER TO FLANGE WELDING
_ , IS REQUIRED IF A DIAPHRAGM OR CROSS
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eSPAN140 Example Project (cont’d)

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

CONNECTION STIFFENER
7 // LEVEL OR SLOPING
i [ A

R M

‘ I | _ ‘ I
| | | |
I & 4] 'aL I & |
| | |
| | |
| 5 | |
< l [ L 5 EQUAL—— L l
| | Rt | |
| - | |
| e NOTE 1 e |
| 1 NOTE 1+ | |
| & | E = 1 | & |
\ |
j / MEMBER (SEE TABLE 1 THIS SHEET)
]
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)

* Buried Bridge Solutions

SPAN
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eSPAN140 Example Project (cont’d)

 Manufacturer Solutions * Durability Solutions

o Painted, galvanized, weathering

19 | Short Span Steel Bridge Alliance



Questions & Answers

Thank Youl!
Karl E. Barth, Ph.D.

kebarth@mail.wvu.edu

www.shortspansteelbridges.org
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