Designers Meeting
Minutes
Wednesday, March 9™, 2011
Conference Room 317 A&B
1:00 - 2:30 PM

Present: Dave Sullivan, Mark Parlin, Roger Naous, Joel Veilleux, Devan Eaton, Mike

Wight, Wayne Frankhauser, Rich Myers, Brian Reeves, Ben Scheurenbrand, Laura
Krusinski, Ed Caswell, Bob Bulger

Topic 1: Atlantic Industries product overview

Glenn Robie gave an overview of the Atlantic Industries Limited product line in a
PowerPoint presentation. He left a product binder and corrugated steel pipe design
manual which will be in Wayne’s possession. Brochures and business cards were handed
out as well; I have one additional copy available if anyone wants.

Topic 2: Embedment Depth and Bankfull Width (see handout)

Mike Wight gave a quick overview presentation of the New Army Corps regulations
effective as of last October. Key new requirements for CAT 1; require minimum of 1’
embed for corrugated pipe arches, 1’ or at least 25% for CMP’s, and 2’ minimum for
concrete box culverts and other smooth bore materials.

Along with the new regulations Environmental will be looking to get a better picture of
the stream bed. Environmental, John Perry, can get a rough idea in the field. The
designer should push for more survey with the intent of getting stream bed shots to show
3 thalwegs, or roughly 200° up & downstream, as a first option.

Topic 3: NSBA (see handout)
The National Steel Bridge Alliance has developed a new steel bridge system, the folded
plate bridge system. Background and testing information may be found at the following

sites:

http:/www.modernsteel.com/Uploads/Issues/September 2009/092009 FoldedPlate.pdf

htip://foldedplate.com/testing/index. html

Wayne: A new Version of the SIMON steel design software is anticipated to be out in 6+
months and will be in accordance with the 5™ Edition of LRFD code.

Mike: Also a NSBA is working on a spreadsheet which will aid in the design of steel
bridge by suggesting steel shapes based on basic inputs.



There are new H-pile sizes available from Nucor Steel Company.
HP18 x 135, 157, 181, 204

HP16 x 88, 101, 121, 141, 162, 183

Topic 4: Surtreat Concrete Restoration and Protection

Follow up questions to the Surtreat presentation may be directed to Doug Gains.
Consideration may also be given to finding a suitable test application for the product.
Additional Comments at end of meeting:

Wayne: If anyone knows of projects using MMFX reinforcing Doug Gains is looking for
a few locations for monitoring performance.

Look for a smaller project as a test application for composite reinforcing bars (in
accordance with AASHTO deck, bridge rail, and horizontal bridge elements only).

Quick Note: There is a 1 day NHS training overview on non-destructive bridge
inspection techniques on March 24™ at the Region 2 office for those interested.



Cat | Embedment Standards

>= 1 foot or at least 25% for CMP’s (k- D
>= 1 foot for corrugated pipe arches
>= 2 foot embedment for box culverts and all smoothbore

results in larger
structure to maintain
capacity




Alternatives to Investigate

m | ess than bankfull width options
m [nvert lining
m Sliplining
m Replacement

m Replacement with a culvert that provides
bankfull width

m Replacement with a culvert and/or structure
that provides 1.2 times bankfull width
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STELL BRINDGE NEWS

Short-Span Brid

NATIONAL STEEL BRIDGE ALLIANCE

for
eS

BY ATOROD AZIZINAMINI, PH.D

Steel provides a simple and economical solution.

ALMOST 45% OF THE BRIDGES in U.S. bridge inventory are
less than 60 ft in length. Most are simple spans located on county
roads. Many of these short-span bridges are either structurally de-
ficient or functionally obsolete and need to be replaced. It is essen-
tial to develop alternatives that are economical, can be constructed
using light construction equipment and have long service life with
minimal maintenance, .

A new solution, referred to as the Folded Plate Bridge System,
offers an economical and exciring solution for many of the nation’s
bridges with maximum span lengths up to 60 ft. The system consists
of a series of standard shapes that are built by bending Aat plates into
inverted tub sections using a break press (see Fig. 1) and has many
advantages for both steel fabricators and bridge owners. The maxi-
murmn span length {or this system is currenty limited to about 60 ft,
reflecting the longest press breaks that are available in the indusuy.

Folded plate girders suitable for different span lengths differ
only by their cross-sectional dimensions. More specifically, varying
the width of the top and bottom flanges and the depth of the web
while keeping the plate thicknesses to either % in. or %2 in. can ac-
commodate span length requirements. The different top and bot-
tomn flange widths and web depth can easily be accommodated by
changing the bend locations, so fabricators can build folded gird-
ers very quickly while only stocking two plate thicknesses. That
is important because delivery of steel bridge girders in a timely
manner is an important issue for the bridge owners.

The shape of the cross section for the Folded Plate Bridge Sys-
tem has several key advantages in its design and construction:

Atorod Azizinamini, Ph.D., is a professor
of structural engineering at the Univer-
sity of Nebraska— Lincoln. He also serves
a5 direcior .l.{[[ :ltlljf I«-m’u:l.u.tlj,.\‘ Niational
Bridge Research Organization. For fur-
ther information about the Folded Plate
Girder Bridge System, contuct Professor
Azizingmini ot 402.770.6210.
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<5 The inverted tub shape produces a very stable bridge girder
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configuration that does not require internal or external cross
frames for either local or global stability. A single cross frame
could cost as much as $1,000, so eliminating cross frames
helps reduce cost. It also eliminates a major factor responsible
for fatigue and fracture observed in old steel bridges. Further,
the Fnlded Plate Bridge System is very user friendly during
the construction phase. For example, the formwork for cast-
ing concrere can be accomplished using conventional equip-
ment and practices.

The top flange of the Folded Plate Bridge System is wide
enough (about 25 in. to 35 in.) to serve as a work platform.
That itself can reduce many construction hazards associated
with workers walking on girders during construction.

Box or tub girder bridges are very efficient bridge systems
but usually are used only for longer span bridges (longer than
about 300 f). That is in part because of the inspection is-
sue. Longer span lengths result in tub sections that are decp
enough to allow internal inspection. However, for short-span
bridges (less than 60 ft) the depth of the box needed is so
small that it prohibits crawling inside the box for inspection
This is one of the reasons for not using box girder bridges
for short-span bridges. The cross section of the Folded Plate
Bridge System, however, is open on the bottom side, nuaking
inspection very easy.
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Fig. 1 Typical cross section for the Folded Plate Bridge System:
Dimensions vary based on span length.




Fig. 2 Conventicnal form-
indg materials and meth-
ods can be used to form
the concrete deck on the
folded plate girder.

Fig. 3 A folded plate girder with deck forms and reinforcing steel in place.

: at
Fig. 4 With the concrete deck in place,
several sections of a folded plate girder
bridge can be stacked and shipped to
the site on one trailer
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Note the studs on the girder and the sizable work platform it provides.

Fabrication and Construction

One of the advantages of the Folded Plate Bridge System is its
promnise for rapid delivery. The concept uses only two plate thick-
nesses— in. and ¥ in—and bending the plate to specified shapes
is not time consuming. Thesc atrributes combined allow rapid fab-
rication and delivery. For example, many U.S. electrical udlity pole
manufacturers have the capability of building one {olded plate girder
in less than a minute.

Recently, the trend within the bridge construction industry has
been toward reducing construction activities on the bridge site und
eliminating the interruption to traffic. The Folded Plate Bridge
System can be constructed using conventional construction tech-
niques as well as using principles of Accelerated Bridge Construc-
tion. In the case of conventional construction procedures, readily
available construction equipment could be used to build the form-
work for casting the concrete deck (see Fig. 2 and Fig. 3).

An alternate and perhaps better approach when using the Folded
Plate Girder system to construct short-span bridges is to use pre-
fabricated elements. The tributary width of concrete deck for each
folded plate girder could be cast on the girder prior to shipping ta
the site. In this scenario each prefabricated bridge element would be
in the form of a folded plate with a precast top deck (see Fig. 4).

A typical two-lane county type bridge will require three such
folded girder sections placed side by side and connected longitudi-
nally. A number of approaches can be used to connect pre-decked
girders in the longitudinal direction. A 40-ft.-long folded plate
girder with precast deck will weigh about 24,000 [b, allowing use
of a relatively lightweight crane on the construction site.

The development of the folded plate bridge system is o vesult of re-
search at the University of Nebraska-Lincoln. Ongoing research and
development work is nearing completion and the new bridge system

will be available for field applicadon by December 2009 MEC
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