ASCE-INDOT
STRUCTURAL SUBCOMMITTEE
MEETING NO. 59 MINUTES
May 24, 2013

The meeting was called to order at 9:00 a.m. by Anne Rearick. Those in attendance were:

Anne Rearick INDOT, Bridge Division
Elizabeth Phillips INDOT, Bridge Division
Naveed Burki INDOT, Bridge Division
Mahmoud Hailat INDOT, Bridge Division
Merril Dougherty INDOT, Structural Services
Mike Wenning GAI Consultants, Inc.

Mike McCool Beam Longest & Neff, LLC.
Pete White R. W. Armstrong

Mike Halterman USI Consultants, Inc.
Michael Matel Butler, Fairman and Seufert, Inc.
Burleigh Law HNTB Corp.

Kurt Heidenreich Engineering Resources, Inc.

In addition to the attendees, these minutes will be sent to the following:

Keith Hoernschmeyer Federal Highway Administration
Jason Yeager Gohmann Asphalt Company

Jim Reilman INDOT, Construction Management
Tom Harris INDOT, Construction Management
Celeste Spaans Prestress Services, Inc.

Troy Jessop R. W. Armstrong

Michael Eichenauer Butler, Fairman and Seufert, Inc.

A meeting agenda had previously been distributed and the following items were discussed:

1.

The March 15, 2013, meeting minutes were approved as written, and have been placed on
the INDOT website.

No action was taken on the PTFE plates. (Wenning)

No action was taken on the Bearing Pad Details. (Jessop)

No action was taken on the pavement ledge details. (Phillips)

The R.C. Bridge approach detail revision will require a Design Manual change. The
transverse bars will be changed to run perpendicular to the centerline of the roadway. This
will also make phased construction easier. Fanned bars will be placed in acute corners.
Elizabeth Phillips will revise the connection details and submit to the Standards Committee.
She will also work with Naveed Burki to try this on a bridge this year.

No action was taken on the prestressed beam notch issue. (Jessop)

Elizabeth Phillips passed out copies of new prestressed beam detail sheets she had

developed. Committee members were asked to review and return comments to her by the
next meeting.



8. A list of software practice pointers dealing with commonly used design programs was
developed by Mike McCool. The committee has 2 weeks to add items then it will be posted
and announced via INDOT’s listserve.

9.  Elizabeth Phillips will pursue a standard drawing detail showing allowable positioning of
connection angles for stay in place metal forms.

10. Steel Diaphragm details need to be updated to include Hybrid Girders. No action was taken.
(Phillips)

11. Steel Diaphragm details need to be updated for rolled beam sections. The 2012 AASHTO
allows less than full width bolted connections for rolled beams. Mike McCool will develop
details and have them reviewed by Burleigh Law and Mahmoud Hailat. This will reintroduce
Fig. 8-405.08A from the old Design Manual.

12. Mechanically Stabilized Walls and riprap turnouts. Elizabeth Phillips presented some
possible details and will incorporate comments made by the committee and prepare the
figures.

The next meeting for the INDOT Structural Committee is scheduled for 9:00 a.m. on August 16, 2013,
in room N642. Mike McCool will distribute an agenda prior to the meeting. This meeting was adjourned
at 11:10 a.m.

Respectfully submitted,
GAI Consultants, Inc.

%MW:?

Michael Wenning, P.E.
m.wenning@gaiconsultants.com

Attachments



6-52

AASHTO LRED BRIDGE DESIGN SPECIFICATIONS

6.6.1.3. 1—Transverse Connection Plates

Excepl as specified herein, connection plates shall be
welded or bolted to both the compression and tension
flanges of the cross-section where:

e Connecting diaphragms or cross-frames are attached
to transverse connection plates or to transverse
stiffeners functioning as connection plates,

e Internal or external diaphragms or cross-frames are
attached to transverse connection plates or to

M o o

transverse stiffeners functioning as connection plates,
and

e Floorbeams or stringers are attached to transverse
connection plates or to transverse stiffeners
functioning as connection plates.

In the absence of better information, the welded or
bolted connection should be designed to resist a 20.0-kip
lateral load for straight, nonskewed bridges.

Where intermediale connecting diaphragms are used:

e On rolled beams in straight bridges with composite
reinforced decks whose supports are normal or
skewed not more than 10 degrees from normal and

e With the intermediate diaphragms
contiguous lines parallel to the supports.

placed in

less than full-depth end angles or connection plates may be
bolted or welded to the beam web to connect the
diaphragms. The end angles or plates shall be at least two-
thirds the depth of the web. For bolted angles, a minimum
gap of 3.0 in. shall be provided between the top and
bottom bolt holes and each flange. Bolt spacing
requirements specified in Article 6.13.2.6 shall be
satisfied. For welded angles or plates, a minimum gap of
3.0 in. shall be provided between the top and bottom of the
end-angle or plate welds and each flange; the heel and toe
of the end angles or both sides of the connection plate, as
applicable, shall be welded to the beam web. Welds shall
not be placed along the top and bottom of the end angles or
connection plates.

6.0.1.3.2—Lateral Connection Plates

[Titis not practical to attach lateral connection plates to
flanges, Jateral connection plates on stiffened webs should
be located a vertical distance not less than one-half the width
of the flange above or below the lange. Lateral connection
plates attached to unstiffened webs should be located at least
6.0 in. above or below the flange but not less than one-half
of the width of the flange, as specified above.

These rigid load paths are required to preclude the
development of significant secondary stresses that could
induce fatigue crack growth in either the longitudinal or
the transverse member (Fisher et al., 1990).

C6.6.1.3.1

These provisions appear in Article 10.20 of the
AASHTO Standard Specifications “Diaphragms and Cross
Frames” with no explanation as to the rationale for the
requirements and no reference to distortion-induced
fatigue.

These provisions apply to both diaphragms between
longitudinal members and diaphragms internal to
longitudinal members.

The 20.0-kip load represents a rule of thumb for
straight, nonskewed bridges. For curved or skewed
bridges, the diaphragm forces should be determined by
analysis (Keating et al., 1990). It is noted that the stiffness
of this connection is critical to help control relative
displacement between the components. Hence, where
possible, a welded connection is preferred as a bolted
connection possessing sufficient stiffness may not be
economical.

For box sections, webs are often joined to top flanges
and cross-frame connection plates and transverse stiffeners
are installed, and then these assemblies are attached to the
common box flange. In order to weld the webs
continuously to the box flange inside the box section, the
details in this case should allow the welding head to clear
the bottom of the connection plates and stiffeners. A
similar detail may also be required for any intermediate
transverse stiffeners that are to be attached to the box
flange. Suggested details are shown in AASHTO/NSBA
(2003). The Engineer is advised to consult with fabricators
regarding the preferred approach for fabricating the box
section and provide alternate details on the plans, if
necessary.

C6.6.1.3.2

The specified minimum distance from the flange is
intended to reduce the concentration of out-of-plane
distortion in the web between the lateral connection plate
and the flange to a tolerable magnitude. [t also provides
adequate electrode access and moves the connection plate
closer to the neutral axis of the girder to reduce the impact
of the weld termination on fatigue strength.
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INDOT Practice Pointers 5-1-13

Software
Merlin-Dash

* Haunch includes top flange
Conspan

e Toggle Exclude Non-Composite Moments from Mu

e Toggle Exclude Beam and Slab Contribution from Vu

¢ When designing multi-span bridges, ensure that the Double Truck and Double Tandem Live
Loads are selected in the live load window. Conspan has been known to accidentally remove
these during multiple runs.

e “When Importance is set to 1.05 and "Non-composite moment effects are EXCLUDED from Mu"
is toggled, the Mu-req'd in the "Reinforced Design" does not compute correctly. If "INCLUDED"
is used and/or importance = 1.0, the numbers are correct, but the combination of the two
causes unconservative results. The solution can be to run with Eta = 1.00 and then scale up the
steel required by 5%.

o Adjust the design importance factors under the “analysis factors” tab per Indiana Design Manual
Guidelines

e Under the “project design parameters tab”, alter the relative humidity from 75% to 70% per
INDOT guidelines

e Adjust deflection multipliers within the “project design parameters” tab. Conspan defaults the
at erection deflection multipliers to 1.85. Per Indiana guidelines, these should be adjusted to
1.75 unless more accurate methods are utilized.

e Under the “project design parameters tab”, check the box titled “check at lifting point”. Due to
the large amount of strand that can sometimes be placed in certain beam types, beams can fail
due to concentrated stresses and the lifting points. This will provide an additional check for
stresses at the lifting points allowing the designer to adjust mild reinforcement within the beam
to compensate for this

* Under the “project design parameters tab”, check the box for horizontal shear auto designed for
intentionally roughened surface.

® Conspan was not applying the resistance factor correctly for semi-lightweight concrete for the
vu/f'c computation to determine the max stirrup spacing for vertical shear and horizontal shear.
It always used 0.9. This is most likely the case for 0.7 (lightweight concrete) as well.

e Have had difficulties matching the values for dv and a. This tracks through the rest of the results.

e Have had difficulties matching the values for longitudinal reinforcing.

e For bearing design, people incorrectly use the deflections provided by conspan. This is for live
load deflection which involves only one truck and no lane. If used for bearing design, this
provides unconservative results.



For bearing design, make sure that the load applied and the resulting deflection are concurrent.
Using the maximums for both could be unconservative for the rotation check. However, this has
been removed in the 2012 LRFD. |

We have not been able to reproduce Conspans fps, ¢ & a results for ultimate moment.
Haunches — Don’t input thickness since CONSPAN will use for composite section properties, but
input as a non-composite load on precast.

Include additional concrete due to residual camber and vertical curve correction as a trapezoidal
precast DC load. These can be adjusted along the length of the beam to account for additional
concrete dead load associated with differences between beam camber and the profile grade.

Bursting or Anchorage Zone Steel in Prestressed Beams is one value. Designers need to make
sure they are looking at the top of beam and bottom of beam separately when they are draping
strands.

Flared beam analysis - After entering all the geometric data, if you go back and change any
information in the “Layout” dialogue (like deck widths & offsets or abutment widths & offsets),
then the beam analysis goes haywire. Asa temporary solution, you just need to wipeout and
reenter all the beam data in the “Cross Section” dialogue after you've made all changes to the
“Layout”. (Version 11.00.01.05)

Deck thickness should be entered as the structural thickness (typically 7.5"). Sacrificial thickness
(typically 1/2”) should be added as a non-composite dead load.

Beams are supported at their bearing locations within the yard. The designer should consider
having their release span and bearing to bearing span match within the program.

When the designer has finished generating their strand pattern, if the design stresses pass, but
you still receive a “NG” under release stresses, this is due to the beam failing at the lifting
points. The designer can view these stresses in the report under “positive envelope stresses”.
The second table reports the stresses at the lifting point. The designer can add additional mild
steel or increase the allowable release strength improve this.



RC Pier

In the past, RC-Pier calculated the live load reactions incorrectly. It did not apply the 90% for
the dual truck load to the lane. This may have been corrected in a new release.

RC Pier incorrectly applies the eta factor for the minimum case. It should be 1/eta. RC Pier
always multiplies by eta. This can be unconservative. We alter the min and max load factors to
account for this, however, this leads to very long run times for Strength V.

For cap design, RC Pier is overly conservative by applying the max torsion with the max vertical
shear when they are not concurrent.

For cap design, RC Pier appears to always use dv = d-a/2 and does not account for 0.72 Hor 0.9
de.

RC Pier conservatively calculates the max pile load and assumes that this load is present in all
piles. Very conservative. R
In the last release, it appears that RC Pier incorrectly calculates pile reactions for Extreme Event.
When designing pile footings, RC-Pier takes the conservative approach of designing the footing
bending and shear using the maximum pile reaction on all piles across a given width or length.
The more appropriate design is to take the controlling load combination axial loads and bending
moments to calculate the individual pile reactions based on P/n +/- Mx/Sx +/- Mz/Sz, then use
those values to calculate shear and moment in order to determine the needed footing depth
and the needed reinforcing bars.

To design for a wall type pier, select the “Multi Columns” option and simply enter one
column that is the width of your wall pier

When auto-generating loads within RC-Pier, one should look into importing their
reactions from their own Conspan Run. When working within Conspan, the designer can
select file, export to rc-pier as an option. This produces a text file that contains all the
dead and live loads within Conspan. When working within RC-Pier, the designer can
then select auto-generate loads, import from Conspan, and select the text file they wish
to use. Superstructure data from both runs must match exactly, including skew, in order
to allow the loads to be imported.

When generating live load combinations within RC-Pier, the designer can sometimes be
left with 20 — 30 LL cases with only 1 braking or centrifugal case. RC-Pier does not allow
a standard analysis when the number of braking and centrifugal cases does not match
the same number of LL cases, thus requiring cross combinations to be generated. This
can result in millions of analysis tables being generated, or several hours of analysis
runs. To cut this time in half, or more, the designer can simply copy his braking and
centrifugal force to match the number of LL combinations. This will allow the program
to run standard combinations and cut the run time by almost 75%.

Like above, the designer can look to reduce some of the generated wind cases to cut
down on run time. Using discretion, the engineer could choose to only investigate 0, 30,
and 60 degree wind angles, or simply 0 and 45 to reduce the number of cases.



e When designing pier columns within seismic zones, the designer should adjust the
minimum reinforcement area to meet AASHTO specific criterion for their specific
seismic zone.
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Bridge Detailing

Hold-Down Pgoints in Prestressed Beams - While not recommended as standard practice, but when
needed, hold-down points may be staggered from 15” to 18” in order to facilitate the use of more
draped strands and to minimize the hold-down force at an individual location.

Semi-integral End Bent Diaphragms - Ensure that the side faces of the keyways are parallel to the
bridge/beams to allow for longitudinal movement.
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SPAN T T T - T T T T ‘ T NO. rotation of the beams, particularly the outside beam,
@@@@@@)@‘@@ B Q[BL ORI @ EE[@|®®]1[A)]E][d)]d9 1)1 : A |B|C I D E F F G H| J L ‘ N | P 2 R [s T from construction load, such as the weight of the
Alololololof[ofolofolo/ojofofololofofofolofofofolololo[o]lolalolo]o| oo ||oo-o[0o0]o0]o0-0"]00l00-0"]0-0"] 00" ]0-0"] 00%" 00%" | o007 [oo-0"| 000" |00-0" [ 000" | 000" concrele deck, finishing machine, forms, etc.
T i T I I T T T T I
| | | | | | [l |
] * T T T 1] - o : _ | TABLE OF CAMBERS (in.)
L | | | | || | | | | SPAN A SPAN B SPAN C SPAN D SPAN E SPANF SPAN G
] ] | [ ] 1 | [ ] [ ] | ‘ ; ; | Initial Camber 0.000
] 1 ‘ ‘ 1 | : | | | | \ | Dead Load Deflection |  0.000
‘ ‘ il | | | \ } | Residual Camber 0.000
SCALE BRIDGE FILE
INDIANA AS NOTED 12345
& RECOMMEMDED
; S, SENG_STENATURES ey DEPARTMENT OF TRANSPORTATION BESGATION
£ DESIGN ENGINEER DATE 0001250
= e : ) ., SURVEY BCOK SHEETS
E DESIGNED; $DESBYS $DES_DT$| DRAWN: $DWNBYS SOWN_DT$ BEAM DETAILS 12315 SPAGE_NUMS | of BTOTAL PAGES:
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