Midwest States Pooled Fund Program Consulting
Quarterly Summary
Midwest Roadside Safety Facility
10-01-2005 to 12-31-2005

F-Shape PCB Transition to Rigid Barrier â€" Thrie Beam Splice
Question
State: FL
Date: 10-05-2005
I'm working on our FTB to rigid barrier thrie beam splice drawings and I need to ask you a few questions about
the design. I've attached PDF's of our preliminary drawings:
(See attached file: 0715s08 2.pdf)(See attached file: 0715s08 1.pdf)
When you get time, please take a look at these drawings and the following questions:
1. What size and type of bolts are used to attach the thrie beam terminal connectors to the barriers? In our
drawing 8 of 9 above we've shown a through bolted connection using five 7/8" dia. HS bolts (ASTM A449
Type 1) with hex nuts and washers under the nuts and heads. This is what we use for permanent attachments of
thrie beam to our concrete traffic railings. In the attached photo you sent me, it looks like some kind of big lag
screw (3/4" dia.?) was used for the test installation:
(See attached file: DSCN2687.JPG)
Can you give me any specs or the name of a manufacturer for these lag screws/bolts? Do these screws/bolts
require the use of an expansion sleeve? If we wanted to use through bolting only, do you see any problems other
than fit up of the bolts and the terminal connectors on the two opposite sides of the barriers?
2. Proper lateral positioning of the FTB relative to the end of the permanent barrier is proving to be a challenge
with all the different shape barriers and end transitions we currently use or have used in the past - 32" F shape
(shoulder and median), 42" F shape, 32"Jersey shape (shoulder
and median), 32" and 42" vertical face, corral shape, 8' F shape / soundbarrier, etc. On drawing 8 of 9 above we
show two combinations: 1) FTB to permanent median barrier and 2) FTB to an old FDOT style shoulder barrier
transition.
Depending on the shape and overall thickness of the permanent barrier and lateral positioning of the FTB,
potential snag points could be created. We're still looking at all our possible combinations of approach and
trailing end configurations. One combination with a possible snag point is shown on the upper right corner of
drawing 8 of 9. If the direction of
adjacent traffic is right to left on this plan view, the exposed lower end of the FTB could be a snag point. To
reduce this potential I'm thinking of filling the cross hatched area with miscellaneous asphalt. If the direction of
adjacent traffic is left to right on the plan view, the
potential for a snag looks to be minimal.

Another problem seen in this same plan view is bending and fit up of the thrie beam guardrail on the back side
of the barrier. I'm thinking of using offset blocks on the back side of the FTB between the FTB and the terminal
connector so the thrie beam doesn't have to be bent as shown. A second offset block may be needed at the end
of the FTB to engage the middle portion of the thrie beam.
When you get time, please take a look at these issues and let me know what you think.
Attachment: http://mwrsf-qa.unl.edu/attachments/ecf1a29167e4c75a36059577479dac89.pdf

Response
Date: 10-10-2005
I got a chance to go through your PCB transition questions this morning. I have written my responses and
comments below inred.
1. What size and type of bolts are used to attach the thrie beam terminal
connectors to the barriers? In our drawing 8 of 9 above we've shown a
through bolted connection using five 7/8" dia. HS bolts (ASTM A449 Type 1)
with hex nuts and washers under the nuts and heads. This is what we use
for permanent attachments of thrie beam to our concrete traffic railings.
In the attached photo you sent me, it looks like some kind of big lag screw
(3/4" dia.?) was used for the test installation:

(See attached file: DSCN2687.JPG)

Can you give me any specs or the name of a manufacturer for these lag
screws/bolts? Do these screws/bolts require the use of an expansion
sleeve? If we wanted to use through bolting only, do you see any problems
other than fit up of the bolts and the terminal connectors on the two
opposite sides of the barriers?

The bolts used in the full-scale test were 3/4" dia. by 6" long Powers Fasteners Wedge Bolt Anchors. We have been using these
anchors quite a bit lately and have been happy with them. We use them to attach the SAFER barrier to the concrete walls of the race
tracks. I have attached the specs for this anchor. It does not use a sleeve. On important note on these anchors is that we used the
anchors with a minimum 8" spacing between anchors. The performance of the anchors can degrade under smaller spacings. As such,
you may need to change the anchor layout shown on you drawing to use the three outer holes in the end shoe and the two inner holes.
This is shown in the picture you emailed me. This layout gives the 8" spacing.

As far as through-bolting the end shoe, that is fine as well. You may encounter issues hitting rebar as you mentioned.

2. Proper lateral positioning of the FTB relative to the end of the
permanent barrier is proving to be a challenge with all the different shape
barriers and end transitions we currently use or have used in the past 32" F shape (shoulder and median), 42" F shape, 32"Jersey shape (shoulder
and median), 32" and 42" vertical face, corral shape, 8' F shape /
soundbarrier, etc. On drawing 8 of 9 above we show two combinations: 1)
FTB to permanent median barrier and 2) FTB to an old FDOT style shoulder
barrier transition.

Depending on the shape and overall thickness of the permanent barrier and
lateral positioning of the FTB, potential snag points could be created.
We're still looking at all our possible combinations of approach and
trailing end configurations. One combination with a possible snag point is
shown on the upper right corner of drawing 8 of 9. If the direction of
adjacent traffic is right to left on this plan view, the exposed lower end
of the FTB could be a snag point. To reduce this potential I'm thinking of
filling the cross hatched area with miscellaneous asphalt. If the
direction of adjacent traffic is left to right on the plan view, the
potential for a snag looks to be minimal.

Charles, as you mentioned, the snag risk at this location is not significant unless the potential for two way traffic and reverse hits is
present. However, we would recommend that the potential be reduced in this situation. Ron and I discussed you suggestion to use
asphalt to fill in the hatched area. We believed that this should reduce snag, but we have a couple of concerns. First, it would be
important to use the fill asphalt to make a smooth and complete fill of the hatched area. The fill should completely cover the area and
any gaps would be undesirable. Second, we are a little concerned about the ability of the asphalt to prevent rim and wheel of an
impacting vehicle from gouging or digging into the asphalt and creating a snag hazard or exposing a corner of the barrier. A better
method may be to make a simple form and place a concrete fill in the hatched area. This will be more resistant to gouging during the
impact and provide better reduction of snag potential.

Another problem seen in this same plan view is bending and fit up of the
thrie beam guardrail on the back side of the barrier. I'm thinking of
using offset blocks on the back side of the FTB between the FTB and the
terminal connector so the thrie beam doesn't have to be bent as shown. A
second offset block may be needed at the end of the FTB to engage the
middle portion of the thrie beam.

You can use offset blocks to eliminate the need for the bending the thrie beam in this situation, but there are some things to consider.
First, you will want to offset the beam from the barrier at two locations at a minimum and more would be preferable. You would want
to block the area near the joint between the barriers as well as the of the end shoe connection at minimum. It should also be noted that
the use of the blockouts may introduce bending loads into the bolts or anchors used in the end connection with the blockout. Thus you
may want to check and possibly increase the capacity of these anchors. I would not recommend using the Wedge Bolt anchors in this
installation due to lack of bolt embedment and the potential for bending loads. Instead I would require the through-bolt option here.

When you get time, please take a look at these issues and let me know what
you think.

I have a couple of other comments about your CAD with the four types of installations. On the top installation, the median installation,
there may be some issues with reverse hits on the non-staked side of the transition barriers downstream of the permanent barrier. I
think we have discussed before that impacts with the stakes on the back side of the barrier are very likely to result in increased rotation
of the barrier sections and thus increased potential for vehicle instability. As such, we are not very excited about the use of the
transition in the median area. However, we realize that you may have no better options at this time. Until we have investigated this
issue more thoroughly, the best recommendation I can give is that we are concerned about reverse hits in this installation due to the
potential increase in barrier rotation and resulting increase in vehicle instability. Another thing to keep in mind with the median
installation is slopes. Do you know what kind of slopes you will be installing the barriers on??

My last comment concerns the fourth installation detail at the bottom of the page. This trailing end transition should be fine for
installations only dealing with one way traffic, but on narrow highways with two way traffic, the potential for reverse hits on this
installation is significant. In that case we would recommend you install the approach transition here.

Response
Date: 10-24-2005
Here is a sketch that shows our old F and NJ shape traffic railing transition, an FTB and a Thrie Beam Splice:

(See attached file: Old Transition.pdf)

This section of traffic railing is supported by the wing wall that is part of the end bent. The bridge would be at
the far left side of the sketch.

The old W beam guardrail end shoe would have bolted up to the 2'-6" long "End Post" section. We plan to fill in
the recess at the bottom of this section with concrete to reduce the snag potential for traffic moving left to right.
For traffic moving right to left, we plan to leave the recess open. The Offset Blocks at the back of the FTB are
there to keep the Thrie Beam straight (unbent).

The "Varies" dimension is drawn at 1'-0" but could be any length from 0' to many feet. Our problem shows up at
the left end of the "Varies" dimension where the Thrie Beam Terminal Connector straddles the deck expansion
joint.

We can't bolt across this joint with the Terminal Connector as thermal movements of the bridge would likely
tear the connection apart. Thus we're thinking of using a 25' stick of thrie beam to get the left Terminal
Connector (as seen in the sketch) up on the bridge beyond this problem area. The right Terminal Connector
would be attached to the FTB at the same location as is currently shown.
Attachment: http://mwrsf-qa.unl.edu/attachments/5b463b6c67a6dd414036ca6e1877c5ad.pdf

Response
Date: 10-31-2005
1. The schematic you sent me is acceptable even with a 12" gap between the final PCB and the bridge transition
piece as long as the there is only one way traffic on the roadway. If traffic is moving from the PCB's towards the
bridge in your schematic, then the chance for snagging on the end of the bride is minimal, and the thrie beam
sections should possess sufficient capacity to hold the joint between the bridge transition and the PCB together
even with the larger gap.

If the traffic is moving the other direction, you said you planned to fill the overlap area with concrete to reduce
the snag potential. We agree that this is necessary and quite critical. It may be your best option to fill that area
for now, but you may want to think about a redesigned transition section in the future to reduce the snag
potential. In general, we would recommend not running two way traffic in this type of installation unless the
snag issues can be sufficiently eliminated.

2. As far as the connection to the bridge rail on the downstream end, I agree that you don not want to straddle
the expansion joint. A simple fix for this problem would be to shift the thrie beam sections upstream or
downstream as needed to prevent straddling the deck joint. Shifting the thrie beam 12"-18" in either direction
should not have a large effect on performance, and it would be simpler and cheaper than using a 25' long section
to guarantee that you extend past the joint. For the installation in the schematic, you could shift the thrie beam
sections upstream a few inches until the end shoe was positioned on the flat face of the end post/transition piece.
We would probably prefer this shifting of the thrie beam rather than using the longer section.

Median Cable Guardrail / Bullnose
Question
State: NE
Date: 10-07-2005
I thinkMissouri requested an informed opinion on how to place high tension
cable guardrail in the median.
When to terminate it prior to bullnoses, or tied in behind W-beam End Treatments?
Do any of the high tension cables allow placement on slopes greater than 10:1?

Response
Date: 11-03-2005
1. When to terminate it prior to bullnoses, or tied in behind W-beam End Treatments?
I reviewed the full-scale crash tests for the major high tension cable systems. All of the reviewed systems had
dynamic deflections between 6.5 and 8.9 ft when impacted with the 2000P vehicle under TL-3 impact
conditions. Keeping in mind that these tests where conducted on relatively short installations, we can expect
slightly higher levels of dynamic deflection in longer installations. As such we would recommend at least a 10ft lateral offset between the high tension cable barrier systems and the bullnose. In addition, we would
recommend termination of the high tension cable barrier at least 31' downstream of the first post of the bullnose.
This distance should be sufficient to allow the bullnose to provide redirection of a vehicle if it impacts near the
cable end terminal and gates through the terminal. See the attached pdf file for a schematic. Another alternative
might be to not use a bullnose at all, but rather an end terminal appropriate for median use with a similar offset
for the cable.
As far as tying the high tension cable behind W-beam end terminals, we cannot give much guidance. We have
successfully tested two low-tension cable guardrail to W-beam end terminal end treatments in the past. These
are the FLEAT cable transition and theSouth Dakota cable transition. However, we cannot predict how these
designs will perform when used with high-tension cable barrier systems and thus cannot recommend their use.
We would recommend that you contact the individual high tension system manufactures for their
recommendations.
2. Do any of the high tension cables allow placement on slopes greater than 10:1?
Based on our current knowledge, none of the high-tension cable guardrail systems have been tested on a slope at
this time. As such, we would be forced to recommend that they be used on slopes of 10:1 or less for the time
being. We do believe that the cable barrier manufactures are starting to attempt to address this issue. Again we
would recommend that you contact them in order to get the most up to date information on their system for
applications on slopes. We would be interested to see what they have to say.
Attachment: http://mwrsf-qa.unl.edu/attachments/4f2fdcf527f48f15b83c05d63c91fb00.pdf

Long Span and Short-Radius Guardrail
Question
State: OH
Date: 11-08-2005
Yet another question for the MWRSF's designed Ohio Long Span guardrail design. Previously, I asked about
increasing the length of the span and about its interaction with a curbed drainage inlet.
Can any portion of the TL-3 long span be installed on a radius?

Ohio, maybe more than the other Midwest Pooled Fund states, have lots of driveways and side roads directly
next to streams. As other states do,Ohio uses the radius guardrail to transition to the side road/driveway.
For example, eastern states property frontages are narrow, and this fact usually places driveway access right in
the middle of the LON of a guardrail run off of a bridge or culvert.
The short radius rail
needed. But on the Ohio Long Span design, the system is 100 feet long, meaning 37.5 feet of nested rail is
placed in advance of the actual long span portion. Can any portion of this rail be radiused?

I am hoping the last 25 feet (outside of the CRT post area) can be, but I am afraid I know the answer you'll give.
As usual, I appreciate your insight on this.

Response
Date: 11-23-2005
The crash testing of the long-span guardrail system was conducted with the entire system installed parallel to the
roadway, including the nested and non-nested guardrail segments as well as both anchors. Without further
testing, it is difficult to allow or recommend the use of a curve or radius within the upstream or downstream
segments of the nested W-beam guardrail adjacent to the long span since a curved or radiused rail could affect
the system's overall safety performance near the long-span region due to a change in tensile capacity.
As noted above and at this time, we cannot recommend the use of a radius within the nested guardrail length of
37.5 ft. After that distance, it may be possible to begin the short radius guardrail design which consists of a
straight thrie beam guardrail section prior to reaching the curved thrie beam section. A transition region would
be needed between the thrie beam section and the W-beam section. Using the existing long-span and short
radius guardrail configurations, the culvert would need to be a minimum specified distance away from the
curved thrie beam section (and intersecting road or drive) based on the geometry of the two current barrier
systems. If the primary side of the short radius guardrail did not attach to a bridge rail (as currently being
developed), there may be some possibility to shorten the required thrie beam length downstream of the curved
thrie beam segment from that currently used.

Long Span Guard Rail over Low Fill Culverts, and Curbs
Question
Date: 12-21-2005
With the completion of NCHRP Report 537 on Recommended Guidelines for Curb and Curb Barrier
Combinations, would you have any concerns with allowing a sloped mountable curb (height less than 100mm)
to be installed with the sloped portion of the curb directly under the W-beam for the long span system? Based
on my review of Report 537 recommendations for roads with speeds greater than 90km/h (p86), I think this
combination would be OK for the long span system as well. Would you have any concerns?

Response
Date: 12-21-2005
With regard to long-span W-beam guardrail systems, we believe that there exists a reasonable chance that the
standard long-span guardrail system would perform in an acceptable manner when placed over a 4-in. tall curb.
This opinion also would correspond to the toe of the curb being positioned at the face of the guardrail. However,
it should be noted that the long-span guardrail system with a lower 4-in. tall curb has not been evaluated
according to the NCHRP Report No. 350 impact safety standards. In summary, we are reasonably confident that
the long-span guardrail with noted curb would be okay to use on high-speed, high volume roadways.

