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Meeting Minutes
Pooled Fund Roadside Safety

November 12 & 13, 2008
Nashville, Tennessee
Attendance: Lance Bullard, Roger Bligh, Rhonda Brooks, Dick Albin, Mike Elle, Ali Hangul, Paul Fossier, Ken Opiela, Dave Olson (teleconference), Rod Erickson (teleconference), Will Longstreet (teleconference), Mark Burkhead (teleconference), Jeff Jeffers (teleconference) 
The annual Pooled Fund Roadside Safety meeting began with a tour of the Tennessee Department of Transportation’s Transportation Management Center and other sites within the Nashville area.  Hosted by Ali Hangul of TDOT.  
The business meeting began at 1:00 P.M. with several members participating via teleconference (see attendance list).  Will Longstreet of Pennsylvania DOT announced his retirement and identified Mark Burkhead as the new committee participant from PennDOT.  Will is joining the FHWA team.

Dick Albin chaired the meeting, as Dave Olson was unable to travel to attend in person.

Rhonda Brooks provided a summary of the Pooled Fund Budget and historic expenses.  Since this team formed in 2005, the funding contributions have totaled $1,015,000.  There are 18 active projects initiated totaling $856,000.  This year’s program is sized with $180,000 available for additional work.  This estimate relies upon additional contributions from the states.  A discussion to set aside funds to produce research summaries (brochures) resulted in agreement by the group, with $10,000 earmarked for this purpose.  Additionally, an amount of $25,000 was set aside as contingency funds that can be allocated for an additional crash test or other need during the course of the fiscal year.  This left $145,000 to allocate for additional project work.  
Dick Albin asked the members about interest and ability in continuing with this pooled fund effort.  The membership agreed that the effort should continue, although several members were uncertain about future funding levels.  The team believes that we’ve just hit our stride and are seeing the fruits of our labor.  All agreed that we should continue with efforts to keep this pooled fund group together.
Dick asked the group for input regarding dissemination of our research findings.  Methods such as presentations at committee meetings, TRB papers, and FHWA acceptance letters were discussed.  In general the group saw value in asking for FHWA acceptance letters, as it provides greater product visibility.  They also felt that product vendors are held to a different standard by states that do not ask for FHWA acceptance of generic products.  The group agreed that FHWA acceptance letters would be the default direction of the pooled fund.  The anchored F-shape barrier and guardrail over boxed culvert design projects were identified as candidates to begin implementing this approach.
The suggestion to present TRB (and other?) papers was discussed and it was agreed that we should modify our processes to include evaluating the appropriateness of TRB paper submittals.  The Pooled Fund technical monitor should coordinate with TTI’s principle investigator to discuss these on a case by case basis.  These individuals should author the papers.  All paper should use a Pooled Fund logo to increase awareness of our efforts and to brand our work.
Pooled Fund Team members are to be on the lookout for opportunities to present research findings to committees they participate in.

Roger Bligh and Lance Bullard provided project by project updates for work in progress.  
Project – Design of a New Anchored Barrier System – 405160-03

The objective of this project is to Design an anchorage system for portable safety-shape concrete barriers that utilizes a drop-in pin to anchor the barrier to concrete pavement or bridge decks.  The system is developed using 12’-6” barrier segments and tested to NCHPR 350 TL-3 Criteria.  Ultimately, F-shape barrier with additional reinforcement around the pin holes was selected.   A 1 ¾” pin with 6 ¼” embedment was tested and successfully passed crash testing with a ¾ ton pickup impacting at 25 degrees and 100 KPH.  The project report is complete and the final report is published. An FHWA acceptance letter will be requested for this project.  Roger Bligh submitted a report on this project to TRB and it will be presented at the Annual Meeting in January, 2009.  The pooled fund team also asked that a project summary brochure be developed for this project.
Project – Guardrail on Slopes – 405160-04

The objective of this project is to evaluate beam guardrail designs suitable for placement in front of or on slopes 2H:1V or flatter.  In particular, this design would be useful in mountainous areas where shoulder width is very limited.  After evaluation of several design alternatives, a design using 8’ long steel posts utilizing a 3’ 1 ½” post spacing was selected for full scale crash testing.  The ¾ ton pickup was restrained and redirected, but did not remain upright.  The crash test was not successful.
Project – Guardrail over Box Culverts – 405160-05

The objective of this project is to develop a means to attach guardrail posts to box culverts or similar subsurface structures, when the depth of fill over the structure prevents full embedment of a standard post.   Preferred characteristics of an alternate design include attachment using adhesive anchors.   Four 7/8” diameter anchor bolts were used to anchor a steel plate to the top of the box culvert.  A steel guardrail post was welded to the steel plate with 9” of fill.  Standard 6’ 3” post spacing was tested.  In the full scale crash test, a ¾ ton pickup traveling at 100 KPH impacting at 25 degrees was restrained and redirected, however the guardrail element ruptured.  Although the vehicle was restrained and redirected, there is concern over whether a test resulting in a ruptured rail element would be viewed as successful.  The team decided that since it achieved the purpose of restraining and redirecting the vehicle and there is no criteria prohibiting rupture, the test was successful and an FHWA acceptance letter would be requested. The final report on this testing has been published.
Project – Guardrail Posts in Rock – 405160-07

The objective of this project is to develop cost effective guidelines for installation of guardrail posts in rock.  An in-depth review of previous evaluations conducted at Midwest Safety Roadside Safety facility was an early step in this project.  This project also conducted pendulum testing of reduced-depth posts.  Additional parametric analysis of reduced depth and/or missing posts remains to be done before the final report can be developed.
Project – Long Span Guardrail – 405160-08
The objective of this project is to develop long-span guardrail designs that allow multiple missing posts, while minimizing the length of a custom designed segment.  The system design is for an NCHRP 350 TL-3 system on a 27” high guardrail.  This project has reviewed previous work in developing designs for omitted guardrail posts.  After gathering that information, simulation of crash testing has been initiated to model performance.  Modeling efforts includes evaluation of a system with a second rail element mounted on the back side of the post.  Modeling has revealed predicted failures for midspan impacts with nested rail and with a second rail element on the back side of the post.   The model currently doesn’t account for tire or suspension failure, and the interaction between the post and the ground is being questioned with regard to how closely it represents real world conditions.  There were concerns raised about the value in pursuing further research in this system given the predictions demonstrated by the model, and the knowledge that there are systems that have passed testing.
Project – T Intersection – 405160-10
The objectives for this project are defined as long term and short term.  The short term objective is to obtain an acceptance for a design for short radius guardrail that is compliant at NCHRP TL-2.  The long term objective is similar, however it would develop a TL-3 compliant design.  The need for these designs is common where road approaches and driveways intersect the major roadway, and guardrail is used to shield roadside objects.  This project will not address the long term objective.  There is concern that the long term objective could result in substantial investment with a low to moderate probability of success.  A system developed for Yuma County, Arizona in the late 1980’s shows some promise as a design for TL-2 use.  This design was subjected to testing under the 1989 AASHTO Guide Specification for Bridge Railings using a 5,400-lb pickup truck.  A couple of standard drawings are also being reviewed for consideration in the final design recommendations. It is possible that a case can be built that the Yuma County design meets TL-2 without additional testing. TTI will prepare a package (for FHWA) to support this.  If further testing is not necessary, this project may not expend the full allocation, freeing up funds that could be used on other projects.
Project – Cable Barrier  Retrofit – 405160-11
· The objective of this project is to identify and test alternative methods of terminating cables with field applied fittings while developing a procedure to convert low tension systems into high tension systems.  Four fittings were identified for testing (1 swaged, 2 mechanical and 1 epoxy).  Static and dynamic load testing was conducted.  Full scale crash testing was conducted with a ¾ ton pickup, using the epoxy fittings.  Swaged fittings are the preferred method of connection, but since there were several tests previous evaluated with swaged fittings the epoxy fitting was chosen to determine if it was a viable option.  The pickup was successfully contained and redirected in the test.  The wide end of the epoxy socket did snag on the sheet metal and tore a gouge down the side of the pickup.  If this fitting is likely to be used, TTI recommends a small car test be conducted. TTI will prepare a package for submission to FHWA for an acceptance letter.
Project – Steel Posts Underground – 405160-12

The objective of this project is to develop a shallow spread footing design for attaching guardrail posts when full embedment cannot be achieved.  Footing is designed to resist overturning on impact.  The design was developed for 6 inches or more of cover over the footing.  Two designs were evaluated with pendulum testing.  One design used a 5 feet square by 8 inch thick concrete slab and the other used a 4 feet square by 8 inch thick slab.   Other elements of the design were identical.  The pendulum testing showed that the smaller footing demonstrated more rotation than the larger footing.  TTI will prepare a package for submission to FHWA for an acceptance letter for use of the spread footing at a single post location in a run of guardrail.  TTI recommended a crash test be conducted if it is desired to use this design on multiple consecutive posts.
Project – Concrete Barrier on Slopes – 405160-13
The objective of this project is to develop a design where concrete barrier can be placed in front of slopes as steep as 1.5H:1V or on top of MSE walls that does not require a moment slab.  20 feet long segments of single slope barrier with a grouted rebar grid connect were selected for development of this design.  Analysis of a free-standing barrier option indicates deflections in excess of 2 feet.  A free-standing barrier option was eliminated from further consideration.  The focus shifted to an embedded barrier, with an option to place compacted soil 10 inch deep by 2 feet wide behind the barrier.  Simulation suggests that this design would result in deflections of 10 inches.  TTI asked the team for direction on whether 10 inch deflection is acceptable, and whether we should move forward with crash testing of this design. (Additional feedback gathered after the meeting directed TTI to proceed with a full scale crash test.  Other design options/enhancements may be discussed following that crash test.)
Project – Posts in Mow Strips – 405160-14
The objective of this project is to develop alternatives for fill material around the posts in leave-out sections of mow strips.  Designs had specified low-strength grout that is hard to inspect and is inconsistent in strength.  A wide variety of product was reviewed, and ultimately 5 were chosen for bogey impact testing to ensure that post performance was not compromised.  A report summarizing this work is in progress. This report will be submitted to FHWA for acceptance.
Project – Crash Wall for MSE – 405160-15

The objective of this project is to develop a crash wall for placement in front of MSE wall to protect the MSE wall from vehicular impact forces.  This work has progressed using a single unit truck evaluated using MASH criteria.  This project has developed a design using an 8’ high wall 8” thick, constructed from reinforced concrete.  More work remains for development of the model and simulation efforts.
Project – Lake Pontchartrain – 405160-16

The objective of this project is to develop a replacement bridge railing to retrofit a design implemented in the 1930s.  The existing rail was damaged by Hurricane Katrina.  Two designs using tubular rails are being considered.  
Presentation of New Research Proposals

Development of a Concrete Barrier with Large Scuppers – WA/2

Dave Olson – This research project would develop and crash test a design for portable concrete barrier that would allow water to sheet flow off the roadway and infiltrate into the embankment or roadside ditch.  Removal of significant portions of the barrier cause concerns over wheel snagging and barrier stability.  If successful, such a design will reduce the need for closed drainage systems to manage storm water, and provide a crashworthy barrier system.
F-Shaped Concrete Barrier with Slotted Drain Holes – LA/8

Paul Fossier – This research project would develop an F-shaped bridge rail design that incorporated 6 inch high by 2 feet long openings to allow storm water to drain off the bridge deck.  This project is for an engineering analysis only with no crash testing.
Earth Mounds at Dual Bridge Openings on High Speed, High Volume Expressway – PA/8
Mark Burkhead – This research project would develop and test a countermeasure to reduce the potential for vehicles to traverse the median and drop into the opening between parallel bridges.  PennDOT has been using a combination of strong post guardrail and earth mounds as a countermeasure.  There have been instances where vehicles have gone through these measures.  Constructing the mounds in narrow median is problematic.  Testing should be to the proposed (MASH) TL-3 conditions with TL-4 preferred.
Strong Post Guardrail Post Radius at Driveways – PA/10

Mark Burkhead – This research project would develop a guardrail application utilizing standard components to terminate the approach ends at driveways and road approaches.  A successful project would result in a TL-3 design that is more cost-effective than an attenuator.
Development of a Generic Multi-Directional Breakaway Multi-post Sign System – LA/11

Paul Fossier – This research project would develop a cost-effective generic system for a breakaway sign post appropriate for multiple impact directions.  A successful project would develop an economic alternative to proprietary designs.
Transition for Anchored Temporary Barrier System – LA/13

Paul Fossier – This research project would build on the success of a completed project that anchored F-shape barrier to concrete pavement with drop-in pins and would develop a transition from free-standing barrier to the anchored (pinned) barrier segments.
Sign and Light Standard Foundations When Installed on Slopes – WA/13

Dave Olson – This research project would develop a foundation for sign or light standards with breakaway features appropriate for placement on slopes.  Standard drilled shaft foundations placed on slopes are of sufficient diameter that one edge protrudes above ground line by more than 4”, presenting a point where errant vehicles could snag on the base.  This project would evaluate design concepts where an upright stub would extend from a subgrade shaft, and provide a breakaway mechanism at ground line.
Guardrail Placement on Slopes Phase II – WA/15
Dave Olson – This research project would continue a previous project aimed at developing a beam guardrail system appropriate for placement at the breakpoint of 2H:1V slopes.  Previous testing restrained and redirected the vehicle however the vehicle was unstable and overturned.  This project will continue development of a system that would consider adjustment of rail height, placement in relationship to the slope breakpoint, increased blockout dimension, or rubrails.
Conversion of Generic Cable to 4-Cable High Tension – WA/16
Dave Olson – This research project would provide an engineering analysis that is an extension of previous research to develop a retrofit of generic (low-tension) 3-cable barrier systems to a 4-cable high tension system.  Previous work has developed a crash tested conversion to a 3-cable high tension system.  A successful project would produce an engineering analysis which provides a basis for FHWA acceptance of a retrofit design that includes a 4th cable mounted lower on the post to reduce the potential for under-rides.
Conversion of 3 Cable High-Tension Barrier to 4 Cable – WA/17
Dave Olson – This research project would develop a crash tested retrofit option for 3-cable high tension cable barrier systems with the addition of a forth cable.  A successful project would allow for raising the top cable by adjusting the existing post height within the socket/sleeve and adding a forth cable lower on the post.  The design would focus on slopes of 6H:1V or flatter.  These adjustments would reduce potential for both under-ride and over-ride penetrations.  One or more of the existing cables may be repositioned to provide more uniform cable spacing.  The emphasis for this retrofit is a design that is compatible with Trinity Industries’ CASS system.  TTI staff added that Trinity Industries has offered to contribute funds toward the crash tests, but that a test site would be still need to be constructed with 6H:1V slopes. 
Selection of Research Projects for Next Year

At the conclusion of the proposals for the next round of projects, each member state was asked to rank their top five projects.  Using a point system, the highest priority received a high point value (5), and subsequent priorities had declining point values such that the lowest priority received a low point value (1).  Points were totaled for each research proposal and the highest point score equated with the group’s top priority.  Following in declining order, the projects were ranked and selected for the next research cycle until the available funds were exhausted.  Projects selected for the next round of research are:
	Rank
	Project
	Funding Amount
	Project Monitor

	
	Production & Printing of Brochures
	$10,000
	

	
	Contingency Crash Test
	$25,000
	

	1
	Guardrail Placement on Slopes - Phase II
	$80,000
	Dave Olson

	2
	F Shaped Concrete Barrier with Slotted Drain Holes
	$4,000
	Paul Fossier

	3
	Long Span GR Testing Phase 3
	$50,000
	Mike Elle

	4
	Transition for Anchored Temporary Barrier System
	$81,000
	Paul Fossier

	5
	Conversion of Generic Cable to 4 cable High Tension
	$8,000
	Dave Olson



Due to lack of available funds, project priority #4 “Transition for Anchored Temporary Barrier System” has been put on hold.  The remaining four projects (i.e., priorities 1, 2, 3, and 5) have an estimated combined budget of $142,000.  The available project budget is $144,000.
Presentation of Barrier Placed on Curves
 Ken Opiela of FHWA presented finding from an analysis of Impact to Concrete Barriers placed on Curves.  The analysis used vehicle and barrier simulations to evaluate several performance elements associated with impact to concrete barriers that were placed on curves.  The performance elements were: vehicle lift, vehicle roll, occupant ride down acceleration, occupant impact velocity, and vehicle penetration (crush).  Barrier shapes evaluated included: New Jersey, F-shape, and vertical wall.  Curvature radii evaluated included 150 meters, 75 meters, and flat (with no curvature).   These simulations revealed that greatest potential for override on a curve was associated with New Jersey shape barrier, followed by F-shape.  The vertical wall did not exhibit a potential for vehicle override within the parameters tested.  Ken asked for feedback and guidance on any other areas the group would like to see analyzed as part of this evaluation.
This concluded the meeting.

Next year’s meeting is planned for College Station, Texas in the November time frame.
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