TRANSPORTATION POOLED FUND PROGRAM
QUARTERLY PROGRESS REPORT

Lead Agency (FHWA or State DOT): Texas Department of Transportation

INSTRUCTIONS:

Project Managers and/or research project investigators should complete a quarterly progress report for each calendar
quarter during which the projects are active. Please provide a project schedule status of the research activities tied to

each task that is defined in the proposal; a percentage completion of each task; a concise discussion (2 or 3 sentences) of

the current status, including accomplishments and problems encountered, if any. List all tasks, even if no work was done

during this period.
Transportation Pooled Fund Program Project # Transportation Pooled Fund Program - Report Period:
TPF-5(482)
[1Quarter 1 (December 1 — February 28)
[IQuarter 2 (March 1 — May 31)
[IQuarter 3 (June 1 — August 31)
HQuarter 4 (September 1 — November 30)
Project Title:

Development and Evaluation of Roadside Safety System for Motorcyclists

Name of Project Manager(s):
Chris Glancy

Phone Number: E-Mail
512-416-4747 Chris.Glancy@txdot.gov

Lead Agency Project ID:

Other Project ID (i.e., contract #): | Project Start Date:

2021
Original Project End Date: Current Project End Date: Number of Extensions:
2024 2024
Project schedule status:
£ On schedule 1 On revised schedule 1 Ahead of schedule 1 Behind schedule
Overall Project Statistics:
Total Project Budget Total Cost to Date for Project Percentage of Work
Completed to Date
$200,000 $4,551.49 3%
Quarterly Project Statistics:
Total Project Expenses Total Amount of Funds Total Percentage of
and Percentage This Quarter Expended This Quarter Time Used to Date
$4,551.49; 2.5% $4,551.49 25%
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Project Description:

The objective of this pooled fund study is to provide a cooperative approach to conducting research to address roadsi
safety issues specifically related to improving motorcyclist safety. Furthermore, the study is intended to provide
participating states collaborative opportunities to stay abreast of best practices, new regulatory issues, risk managem
strategies, and other research pertaining to roadside safety improvements for motorcyclists. Research activities will in
identification, development, and evaluation of strategies and devices for mitigating the frequency and severity of road
departure motorcyclist crashes.

Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.):
The following tasks were completed in this quarter:
e  Kickoff Meeting (9/28/2021)
-Introduction of participating members and overview of objectives of the Pooled Fund.
-Task 1: Project Management (deliverables and TxDOT support)
-Task 2: Analyze Motorcycle Roadside Safety Issues
-Task 3: Full-Scale Crash Testing
-Project PM requested that any additional submittals of problems associated with Motorcycle Safety Systems
be completed by October 8, 2021. During the first week of November, the submitted DOT problem statements
(with inclusion of an anticipated budget and proposal work plan information) were voted on.
o Meeting with States to discuss the revised Problem Statements (11/03/2021)
- States presented their problem statements and ideas. (See Appendix for the Problem Statements).
e Meeting with Project PM to review prioritization results (11/17/2021)
-The Pl met with the project PM to revise the results of the project prioritization. The results indicated that
“Investigation of Roadway Design Methods to Decrease Likelihood of Roadway Departures for Motorcyclists”
(Appendix A) and “Evaluation of a Prioritized Design of a Lower Road Element for Installation to the MGS
System to Address Motorcycle Safety” (Append B) were the top projects being voted on.
e The research team met internally to discuss the top prioritized projects, in anticipation of the the meeting with
the technical representatives.

Anticipated work next quarter:
o Kickoff meeting (12/09/2021) for the 2 prioritized problem statements with TTI researchers and state
representatives.
o |dentify research leaders working on the top prioritized projects
e Start working on the prioritized projects.

Significant Results:

Circumstance affecting project or budget. (Please describe any challenges encountered or anticipated that
might affect the completion of the project within the time, scope and fiscal constraints set forth in the
agreement, along with recommended solutions to those problems).

No issues at this time.

Potential Implementation:
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Appendix
Appendix A
2022-01-R Problem Statement

TPF-5{482) “Development and
Evaluation of Roadside Safety Research Need
Systems for Motorcyclists™

ResearchiTesting | Investigation of Roadway Design Methods to Decrease Likelihood of Roadway
Meed Title: Departures for Motorcyclists.

A synthesis, and analysis of best state and international practices in regard to reducing
roadway departures of motorcycles, and roadway design and roadside safety
construction techniques that will increase the likelihood of the recovery of motarcyclists
prior to impacfing obstructions or roadside safety hardware.

1) Recommended shoulder widths (e.g., at curve locations), (foreslopes, etc ) that
will beffer allow the recovery of motorcyclists. The 4:1 fore siope is generally
considered traversable and recoverable for standard motor vehicles; is this
slope applicable for motarcycle recovery as well As a result, are there different
recommended clear zones/clear areas with high motorcycle usage?

Synopsis:

2) Recommended passive methods (e.g., yellow rubrail) that decrease the likelihood
of motorcycle departure from the roadway. Summary of existing research on
motaorcycle safety features including types, level of effectiveness (including non-
crash mitigation effects — i .e., delineation).

Investigate existing guidelines that specify recommended shoulder widths, foreslopes,
and clear zones/clear areas for locations with either high motarcycle usage, or a high
Research Goal(s): | incidence of motorcycle roadside departure crashes. Develop a preliminary
assessment of the crash databases and information available to us to best develop a
plan for crash data analysis in future year.

Mo existing US significant guidance on roadway design and roadside safety
construction techniques to decrease the likelihood of motorcyclist’s roadway
departures.

In Utah it was found that installing a lower rail element coated yellow has drastically
lowered motorcycle crashes and in some locations no crashes reparted since the
installation. California has similar experiences.

Background:
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Work Plan:

1. Infemmational review on existing guidance for roadway design and roadside safety
construction techniques related to motorcycle safety

2. Infermational review on existing guidance for passive methods related fo motorcycle
safety

3. Preliminary assessment of crash data (e.g., TxDOT CRIS) and other data sources
(e.g., RHINQ) fo identify applicable correlations between roadway and roadside
geometrics that result in a higher frequency of motorcyclists impacts with obstructions
or roadside safety hardware.
While this will not be a full crash data investigation, we would investigate the crash
data that would be available fo address the 1. Roadside design (shoulders,
foreslopes, clear zones) and 2. Passive methods (delineation). Spectfically, we would|
understand which types of crash data we have available, what are the roadside
characteristics available in such databases that would be needed fo conduct the
study. Also, we do anticipate that we would need to merge databases — for example,
TxDOT CRIS with RHING, but also the TxDOT data with other states’ data.
This preliminary databases and input investigation will allow us to better understand
which approach best to fake to address crash data assessment for 1. Roadside
design and 2. Passive methods at fater time.
While it is anticipated that foreslopes information is not available in crash databases
or other data sources, it 1s suggested to include a direct measurement of foreslopes af
the location of real-world motorcycle crashes (location identified through the crash
database). Mote: A currently on-going TxDOT project (0-6994) is developing and
plans to full-scale crash test a lower rail application for Wood-Post MGS sysfem, to
account for motorcycle safety. The results of the already completed crash dafa
component of this TxDOT research will be leveraged to the extent possible for
utilization in this TPF Research Need.

4. Summary of the completed reviews in #1 and #2, and development of a plan for crash
data analysis in future year.

Project
Timeline &
Budget

Timeline: 10 months
Budget: $90.000

Deliverables:

A report that provides a summary of existing guidelines found through literature, as well
as a plan for development of crash data analysis in future year, on the described topic.

Need Urgency and
Project Expected
Benefit:

Available guideiines would likely be referenced in the State DOT Roadway Design
Manual which will be providing a chapter on elements fo consider for motarcyclists in
roadway design.

The need for this is immediate, but the underlying data may not be available.

Developer(s):

Name: Kenneth Mora; DOT: Texas
Email: Kenneth.mora@txdot gov; Phone: 5124162678

Name: Shawn Debenham; DOT: Utah
Email: sdebenham@utah.gov; Phone: 801.516.4180

Name: Glenn Blackwelder; DOT: Utah
Email: gblackwelderidutah.gov: Phone: 801.518.4180
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Appendix B
2022-01a-H Problem Statement

TPF-5[4E2) "Development and
Evaluation of Roadside safety Research Need
Systemns for Motoroyclists”
ResearchiTesting | Evaluation of & Priontized Design of a Lower Rail Element for Installation io the Steel-Fost

Need Title:

MGS Sy=fem to Addreszz Motorcyole Safaty.

Synopsis:

Ewvaluate the effectivenazz of 5 prionlized exizting dezign of a lower raul element insfalled on the
Steel-Posf Widwest Guardrall System for emrant motorcyclists thaf maintaine MA5H compliance.

Research Goal(s):

Evsiluste the effectivenszs of 5 priorfized exizting design of a lower rail element instailed on the
Steel-Fosf Midweszt Guandrsll System for errant motorcycliztz thal maintaine MASH compliance.

Bachground:

in Ufah we have found fhat insfalling a lower rail element coated yellow has drastically lowered
motorcycle crashes and i some locstions no crashes reported since the installation. To dafe we
do not have informatfion fo zay if the lower rail element haz zaved lives of an emrant motorcyclist
when the body has impacted the bamer. California hss similar expenences.

ZR-35 DR-46 Motoroycle Guardread

Work Plan:

1. Drawings fConstruction ($45 0000

2. Fuli-scale fesfing (£ teatz with metrumented dummizz and 2 fesfs sccording fo MASH)
{Dummies (60K + B60K) + MASH (540K +850K]] —82 10K

3. Report + Guidance + Recommendstionsz (510,000)

Project
Timeline &
Budget

Timeline: 10 montha
Budget: B265K = S45K + 5210K + 5108
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Deliverables:

Campile 8 summary report o document research effort, including CAD details, crash tesfing,
pizcement guidance, and recommendations for furthar research in the event of the sy=fem failing
festing critaria.

Need Urgency and
Project Expected
Bensfit:

A MASH-compliant moforcycle rail element or other mechanizm design for moloreycle impacis
will provide states with a non-propretary opfion for upgrading the Steel-Post Midwest Guardraid

Sy=fam.
[Note: A currently on-going TxDOT project ((1-6354) iz developing snd plans fo full-zcale crazh

fes=f g fower radl application for Wood-Posf MG S system, fo accound for motoncycle safefy. The
resulfs of thiz TxDOT rezesnch will be leveraged fo the exfent pozeible for utiization in thiz TFF
Rezearch Need.

Developer(s):

MName: Shawn Debenham; DOT: Uiah
Emad: sdebenhamifutah. gov, Phone: 501.518.4180
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Appendix C
2022-01b-H Problem Statement

TPF-5[462) "Development and
Evaluation of Roadside Safety Research Need

Systems for Motorcyclists”

ResearchiTesting
Need Title:

Dewvelopment and Evaluation of 5 Lower Ral Element for insfallation fo the Steel-Fost MGS
Syatem fo Address Motorcycle Safety:

Synopsis:

Ewvsluate the effectivenaszs of § lower rall elemeant installed on the Steel-Posf Micwes! Guandradl
System for erant motorcyclistes thatf maintaine MASH compliance.

Research Goal(s):

Ewvaluate the most effective shape and materal uzed to consfruct 5 lower rall elemeant for
applications fo the Steel-Fost MGS system, for the sunaval of an impacting motorcyclizt There
might be alzo the need to remove the lower rall fo allow for snowplowing. Therefore, there iz 5
desine fo develop & lower rail design that can be efficiently removed az needed for such fypes
of operations (although thiz iz 8 sfrong design considerafion desire, it iz nof & reqguirement]. In
addition, the project will consider the need for potential applications fo top Ad S-nch and 12-
inch offsat biockouts.

Background:

In Ufah we have found that inzfaliing a lower rail element coated yellow has drazfically lowered
moforcycle crazhes snd in some locabions no crashes reported since the instalation. To dafe we
oo not have informafion fo =ay if the lower rall element has zaved lives of an ermant motorcyclist
when the body has impacted the bamier. Califomia hae aimiar expenences.

SR-35 DR-46 Motoroycle Guardrsil

SR-181 Powder Coated W-beam Rail Element

IR S BASHS BT B2 AL NRLRAL B AR N MR

Background:

A currently on-going TxDOT project [0-65594) iz developing snd plans fo full-zcale crazh feat s
Iower rail spplication for Wood-Fost MGS syatem, fo scoount for motorcycle safefy.

While a lower il design would kel have the same effects on moforcycle zafely whether if iz
implemented on & wood- or sfeel-post syatem, i iz anticipated that thers will be some
differences on impacting vehicle bahawvior, az wall 5z posf behswvior dunng the impact event.
Therefore, 5 separafe project iz needed fo investigate a lower il apolication for sfeel-posts
MGE guardrail system. The resultz of the TxDOT resasrch will be leversged fo the exfent
possible for utiization in this TPF Research Need,

Work Plan:

1. Syefem design apfions development (515 000)

2. FEA of priontized options (350 000}

3. Component testing (540,000)

4. Drawings SConztruction (545 000}

5. Full-zcale fesfing (2 testz with nefrumenfed dummies and 2 fesfs according fo MASH]
(Dummies (S60K + B60K]) + MASH [S40#+850K]) —8210K

6. Repaort + Guidance + Recommendstionz (510,000)
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Project
Timeline &
Budget

Timehne: 22 months
Budget 5410 000

Fyaz2

FPhase |

Timeline: 10 months

1. Sy=fem design apfions developmend (515 000)
2. FEA of priontized oplions (850 000)

3. Component festing (540, 000)

4. Drawingz (55, 000)

Budget ST50K = S15K + 550K + 540K + 85K

Fya3

Phase il

Timeline: 12 months

1. Construction (540,000}

2. Full-zcale fesfing [2 testz with instrumented dummiss and 2 fesfs according fo MASH)
(Dummies (60K + E60K] + MASH [S40H+5500]) 52108

3. Report + Guidance + Recommendsdionz (510,000)

Eudget 260K = S40K + 5270 + 510K

Deliverables:

Campile 8 summary repart o document rezearch effort, including CAD details, crash fesfing,
placament guidance, and recommendations for further rezearch in the evenf of the sy=fem failing
festing criteria.

Need Urgency and
Project Expected
Bensfit:

A MASH-compliant moforeycle rail elerment or other mechanizm design for moloreycle impacts
will provide states with a non-propretary opfion for upgrading the Midwes! Guardral Sy=fam.

Developer(s):

MName: Shawn Debenham; DOT: Utah
Emadl: sdebenhamifutah. gov, Phone: 801.518. 4180
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Appendix D
2022-02b-H Problem Statement

TPF-5[482) "Development and
Evaluation of Roadside safety Research Need
systems for Motoroyclists”
ResearchiTesting Investigation of Available Data fowards the Development of Hamdware Insfallabion Guidance

Need Title:

for Motorcyole Roadside Safefy

Synopsis:

Investigafe svaiable exiziing guidance, a= well 3z conduct & data revigion and merge fowsmds
developing & guidance document an moforcycle roadzside safaty hardware covenng what fo
inztall snd where to instal i

Research Goal(s):

Explorafion of best pracfices and crash data menging for selecting installafion zitez — how o
identify where gystems are needed (and where they are nof jusfified) bazed on road geomeiry,
crazh records, costbenaflit analysiz, efe; a safely effectivenaszs evaluation iz suggested a=
FPhaze | of this study:

Background:

In the U5 we have not developed 5 crash fesf regime or any significant guidance on when,
what and where fo inzfall.

Waork Plan:

1. Literafure review an nofeworthy countemesswres implamented for preventing motorcyclist
crashes — thiz tazk wil help fo inform the research team about the li=f of pofential hardware
devices thaf can help to improve moforcyclizf zafely. [F25K)

2. Data collection and merging — the rezearch feam will obiain the roadway, moadside snd crash
dats from relevant data sources and merge them wzing the ArcGIS foolz and Google Sireef

Images (S30K)
3. Summary document providing besf cument guidance (S20H)

Project
Timeline &
Budget

Timeline: 10 months
Budget FIEK = 525K + S50K + 520K
Anficipation that Phase Il iz needed o conduct 8 Safety Effectivenaszz Evaluation

Eafety affectivensss evaluation — The rezearch feam will follow the safely effectivensszs
evaluation methods dezcribed i the Highway Safety Manual fo azzeszs the safety and cost
benefitz of hardware devicaz. Thiz method includes seversl stepe including with the naebwork
soreening (e, identification of hof spofs), counfermeasure idenfification and economic cost-
benefit snalysiz. The rezearch feam suggests using the Empincal Bayes to evaluafe the zafely
effectiveness of hardware devices. More information can be found in the HEM and following
repart hfipe:dtnd irh. ongfidew T BE5TE2

Deliverables:

Compile 8 summary report o document rezearch effort and placement guidance. Mearge datsbasd
of infarmafion that can be proactively wsed in Phasea I fo conduct 5 Safely Effectiveness
Evalustion.

Need Urgency and
Project Expected
Benefit:

The need for thiz iz immediste, but the undedying data may nof be availabie

Developer(s):

Name: Shawn Debenham; DOT: Uish
Email: sdebenhamifutah. gov, Fhone: 8015784180

MName: Glenn Blachwelder, DOT: Uiah
Emsil: ghischkweldenfutah. gov, Phone: 807518 4180
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Appendix E

2022-02a-R
TPF-5[4E2) "Development and
Evaluation of Roadside safety Research Need
Systems for Motorcyclists™
ResearchiTesting Fegaihility Study fo investigate Roadway Elements Design Charactfenszfics and Their Effects

Need Title:

an Moforcpole Safefy through Bile Sim Computer Simuations

Synopsis:

Canduct a feasibilty study through the BikeSim soffware to invesfigate the crical geomefry of
roadwsy elements (e, wneven surfaces during conshruchions), az well az the geamefrical
characteriztics of curbs and crosswalks and their effects on motorcycle zafely. Provide a
detailled plan for the following FY, to invesfigate proposed dezign changes and their effectz on
maiorcycle safefly and fo develop 5 design guidance and recommended changes bazed on
findings.

Research Goal(s):

Conduct a feasibility study through the BikeSim soffware to invesfigate the critical geometry
of roadway elaments (i.e., wneven surfaces during construchions), az well as the geometfrical
characteriatics of curbz and crosswalks and their effect on moloroycle safefy. Relsle these
geomefncal charactenztice with moforcycle impact conditions (e, speed and angles). Also,
imvesfigate roadway elementz’ geometnical snd implementation charsclen=fices againsd
pofential dnving maneuwvers thaf can be implamended az parf of the sfudy (through BikkeSim).
Conduct feasibility of computer simulation analysiz through BieeSim fo investigafe rmadways
elements design charactensfics and their effectz on moloroycle safefy. Also, conduct
fegsibility of Bike Sim analysiz fo evaluste pofentia! recommended changes, bazed on thiz FY
findings.

Background:

# Ve hawe had a motorcycfist drive through a roundabout without circulating 2o they have hit the
curt head on and been gjecfed. I'm nof zure if any crash fesfz are dome for motorcyclists
redirecting after hitting curbs but thiz may be an inferssting fopic.

* A recent pedezstnan counfermeasure FHWA haz besn pushing with Safe Transportation for
Ewvery Pedesirian (STEF) iz raized crosswalkz. Honesfly, we have not done g lot of theze on
state routes 2o 'm ot sure it would be a high priorty for us but | would anficipate thiz may
affect motorcyclists i they hif it af the wrong speed or anglie.

» BUMPDIFP zignz have come up in our Work Zone Safely Task Force meetings as if relates fo
matorcyclistz. These zigne are approved within MUTCD but P not sune whaf the specific
guidance is for wheredwhen to puf them. Many of our pavement presenation projects result
in femporary uneven suraces dunng construction so this iz where it may be a concem for
moforcycfistz. At what point should we consider defours for motorcyclists for unfinished
rosdway surfaces? Iz there an accepfable “drop-off or dip for moforcycles?

Waork Plan:

1. Review of Gurb, Crosewalks, Drop-offs dezign detalz and implementation characfenzfics and
State of Practice (825K)

2. Bilee5im feasibiity — Uze software o develop preliminary modelz and wze them fo identify
potential design characteristics and their relationship with moforcycle impact charactensztics
(impact conditions; e.g. nsk level for different speed). (S55H]

3. Develop more detailad plan for the following FY, to invesfigate proposed design changes and
their effects on motorcycle safely and fo develop 5 design guidance and recommended
changes based on finding= (55K].

Project
Timeline &
Budget

Timedne: 10 months
Budget 585 000
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Deliverables:

Campile 8 summary repart o document avaiable Werature, state of practice and proposed
detaied plan for conesideration for next fzcal year.

Need Urgency and
Project Expected
Benafit:

Developer(s):

MName: Kurt Brauner; DOT: Lowiziang
Emad: kurf. braunenfiils. gov; Phone: 225.3758.1533
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Appendix F
2022-02a-H

TPF-5(482) “Development and
Evaluation of Roadside Safety Research Need
Systems for Motorcyclists”

Research/Testing | Development of Hardware Installation Guidance for Motorcycle Roadside Safety Based on
Need Title: Existing Best Practices

Develop guidance document on motorcycle roadside safety hardware covering what to install

Synopsis: and where to install it, based on existing best practices.

Exploration of best practices for selecting installation sites — how to identify where systems
Research Goal(s):| are needed (and where they are not justified) based on road geometry, crash records,
cost/benefit analysis, efc.

In the US we have not developed a crash test regime or any significant guidance on

Background: when, what and where to install.
1. Literature review on noteworthy countermeasures implemented for preventing moforcyclist
crashes — this task will help to inform the research team about the list of potential hardware
Work Plan: devices and current installation best practices thaf could help to improve motorcyclist safety.
($25K)
2. Summary document providing best current guidance (520K)
P_mj":'[.:t Timeline: 10 months
Timeline & Budget: $45K = $25K + $20K
Budget uaget. B
Deliverables: Compile a summary report to document research effort and placement guidance.

Need Urgency and
Project Expected | The need for this is immediate, but the underiying data may not be available.
Benefit:

Name: Shawn Debenham; DOT: Utah
Email: sdebenham@utah.qgov: Phone: 801.518.4180

Developer(s):
Name: Glenn Blackwelder; DOT. Utah
Email: gblackwelder@utah.gov; Phone: 801.518.4180
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Appendix G

2022-02b-R
TPF-5[482) "Development and
Evaluation of Roadside Safety Research Need
systems for Motoroyclists™
ResearchiTesting Fasgsibility Study and Focus Group fo Investigate Rosdway Elements Design Characteristics

Need Title:

and Their Effectz on Motoroyole Safefy through Finite Element Computer Simulafions

Synopsis:

Caonduct human facfors focus group, 3z well 8z a feaeibility study fo invesfigate the critical
geometry of rosdway elements (T.e., uneven surfaces during constructionz), a= well az the
geometrica! charactenstics of curbs snd crozswslks and their effectzs an moforoycle safaly
Frovide 5 defaied plan for the following FY, fo investigate proposed design changes and their
affects on moforcyele zafiely and fo develop a design guidence snd recommended changes
bazed on findings

Research Goal|s):

Conduct human factors focus group, a2 well 55 5 feasibility sfudy fo investigate the oritica!
geomefry of roadway elements (ie., unevan surfsces during conshuchionz), 2z well 32 the
geomefncal charactenztice of curbs and crosswalls and their effect on motorcycle eafiely.
Relate theze geomefrical chaacierztics with moforcyele Impsef conditions (e, speed and
angles). Alzo, invesfigafe roadway elementz’ geometrical and implemantstion characlenztics
and the perceived crazh seventy from the human factors focus group, a= well az potential
driving manewwers that can be implemeanted a2 part of the sfudy.

Conduct feazibility of computer simulation analysis through FEA to investigate roadways
elements design charsctensfics and fheir effectz on moforoycle safefy. Also, conouct
fessibility of FEA analyzaiz fo evaluafe potenfial recommended changes, based an thiz FY
findings.

Background:

» e hawve had a molorcyolist drive through a roundabout without circulating 2o they have hit the
curk head on and been gjecfed. 'm nof 2ure if any crash fesfz are done for motorcycliziz
radirecting after hithing curbs but thiz may be an inferesting fopic.

* A recant pedestnan cournfermessure FHWA hae been pushing with Safe Transportation for
Ewery Pedesfrian (STEP) iz raized crozswallks. Honesfly, we have not done 5 ot of theze on
=tate routes 2o ['m not sure it would be 3 high priorty for ue but | would anticipate thiz may
affect motoreyclists IF they hit it 5f the wrong speed or angle.

*» BUMF/DIF signz have come up in our Work Zone Safely Taek Force meetings az if relates fo
matorcycfistz. These zigns are spproved within MUTCD but P not sure whaf the specific
guidance iz for wharedvhen to puf them. Many of our pavement presandation projects rezuit
N femporary uneven suraces dunng consfruction =o this iz whene it may be a3 concem far
matarcyofiziz. At what point should we conaider defours for motoroyciizts for unfinished
rogdway surfaces? Iz there an accepfable “drop-off” or dip for motorcycles?

Work Plan:

1. Review of Curb, Crosswalks, Drop-offs dezign detaillz and implemeniation characfenztics and
Ltate of Practice ($25K)

2. Focus Group with moforopcle nders — Undersfand human factors inpuf, including anticipated
nzk leval and avoidance maneuvers thal cowld be later implementad in FEA analyaiz (§50K]

3. Conduct feasbilty of computer simulstion analysaiz fhrough FEA fo investigsfe madways
alemeanits design charactenstics and their effects on moforcyele zafely, and o develop
recommended changes baged on findings (S25K).

4. Develop more detailed plan for the following FY, to invesfigate proposed design changes and
fthair effectz on motorcycle safefy and fo develop 5 design guidance and recommended
changes ba=zed on fndings (55K].

Project
Timeline &
Budpet

Timeline: 10 monthz
Budget §105,000
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Deliverables:

Campile 8§ summary repart fo document avaiable fersture, state of practice and proposed
detalled plan for considerabion for next fizcal year.

Need Urgency and
Project Expected
Ben=fit:

Developer(s):

MName: Kt Brauner; DOT: Lowisians
Emadl: kurf braunenifiils gov; Phone: 225.379.1533
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Appendix H

2022-01-ISPE

TPF-5(482) “Development and

Evaluation of Roadside Safety
Systems for Motorcyclists™

Research Need

Research/Testing
Need Title:

Development of a Synthesis Document to Identify the Impact of Cable Barmier Installation on
Matorcycle Safety

Synopsis:

Develop a synthesis document of available international literature on recorded impacts of
errant moforcyclists against cable bamer installations.

Research Goal(s):

Develop a synthesis document fo identify international available experience of cable barrier
performances when impacted by errant moforcyclists. Identify safety concems related to
cable barriers design and installation charactenstics that could potentially be explored in a
second phase from a testing or a human factor's perspective.

In the US, there is a specific concem regarding installation of cable barriers when it
comes to motorcycle safety. Cable barriers might be perceived as “dangerous” safety

Background: hardware for errant motorcyclists’ impact. However, on-going research efforts seem to
indicate that the cable barmier impacts might not be more severe than those with other
commonly used roadside safety systems.

Work Plan: 1. Literature review on existing cable barrier impact on motorcycle safety ($20K)

ork Flan: 2. Summary synthesis document ($10K)
TP ir::‘j:ﬁrze 3 Timefine: 10 months
Budget Budget: $30,000

Deliverables:

Compile a summary report to document available literature and identified safety concems.

Need Urgency and
Project Expected
Benefit:

Developer(s):

Name: Kurt Brauner; DOT: Louisiana
Email: kurt. braunen@la.gov; Phone: 225.379.1833
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Appendix |
2022-03-H

TPF-5[4E2) "Development and
Evaluation of Roadside safety Research Need

Systems for Motoroyclists™

ResearchiTesting
Need Title:

Dewelopment and Full-Scale Crash Testing of an Improved Siee! Raiing for Use on Top of
Bamers

Synopsis:

There iz g need fo explore design oplions for an improved combinafion fraffic barmier and railing
system to be deployed af sppropriate locsfionz.  The ohjective of thiz project iz fo design,
develop, fest, and evaluate an improved ralling system that meefs Amercan Az=ociation of
State Highway and Transportafion Officialz (AASHTO) Manua! for A=sessing Safaly Hardware
(A4 SH].

Research Goal(s):

Develop an improved combination traffic barmer and raiing system fo be deployed st
appropriate locstionz. The bamier neads to be MASH complisnt, and the design needs to fake
into consideralion motorcycle upright impacts

Background:

Boston's Central Artery tunnalzs were constructed with & safefy walway on fop of concrefe
F-zhape traffic bamerzs along the zides of the unnelz.  To profect mainfenance workers, or
anyone ufilizing the walway in an emergency, pedezinan milings were inzstalled an fop of
the fraffic bamer zecfions that contained a wallway., While bath the bamier snd pedesfrian
railings meet their individual design sfandards, the combinafion of fhe sfesl! reiling on fop of
the fraffic barrer has, in certain rAre cases, proven fo cause senous injuries snd fAfaltes o
seated motorcycliziz. There iz a need fo explore opfions for an improved combinafion faffic
bamier and raifing system fo be deployed af appropriate locahions.

Work Plan:

Task 1 - Concepis Development: Develop improved railing system concepis for wee on top
of bamiers in the Big Dig Tunnelz. Develop the proposed concepts basad on identifed design
canstraintz and requirements for application. (515

Task 2 - Design and Engineering Analysis for Top Design Concept: Selec! top dezign
apfion amaong those proposed for further engineenng analy=is and development Develop
defailled dezign and perform enginesrnng analysiz of the top design opfion selected for further
development [E154]

Task 3 —Finite Element Analysis of Top Design Concept: Evaluate the impact
performance of the selected design through finite element impact simulafions. ($55K)

Task 4 — Test Plan & Drawings: Develop 3 fezfing program including fesf paramefars, fest
article deschplion, and performance crifena. It is proposed o perform MASH longituding/
bamier testz 3-10 (1100 pas=anger car) and 3-11 (2270 pick-up fruck) fo evaluate the impact
performance of the improved raifing system. (510H)

Task 5 — Construction and Full-5cale Crash Testing of Selected Design: Consfruct the
fe=f arficle following the spproved defails and conduct the approved crash tesfs. (STOH +
F40K (car) + 550 (repair] + 850K (pickup) + [S50H (maoto-dummy) 2]

Task & — Final Report: Submit a finsl report thaf shall document aif of the research, test
program developmeant, and the rezuits of the crash fesfs. (§10K)

Project
Timeline &
Budget

Fropoze phaszing i#

Fhaze |

Timedne: 10 months

Task 1 - Concepis Development: (515k)

Task 2 — Design and Engineering Analysis for Top Design Concept: [515K)
Task 3 —Finite Element Analysis of Top Design Concepi: (355K)

Task 4 - Test Plan & Drawings: (510K])

Budgat: SR5K

Timedine: 12 manths
Task 5— Construction and Full-Scele Crash Tesfing of Selected Design: (570K + 540K

r] + 850K (pickup) + S50# (mafo-dummy))

{car) + 820K (repai

Task & — Final Report: (810K
Budget 240K

TPF Program Standard Quarterly Reporting Format — 7/2011




Deliverables:

Compile g report to document accomplished regearch rezults and testing perdformed, including
CAD-Hype drawings of the developed sy=fem.

Meed Urgency and
Project Expected
Benefit:

Developer]s):

MName: Jim Danils; DOT: Ma=ssDOT
Email: jamesz danisf@state ma.us ; Phone: 857600041258
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Appendix J

2022-01-ITS
TPF-5(482) “Development and
Evaluation of Roadside Safety Research Need
Systems for Motorcyclists”
Research/Testing . .
Need Title: Motorcycle Traffic Signal Detection
The motarcycle community has raised concems about fraffic signal detection not being able
Synopsis: to detect bikes as accurately as passenger vehicles. Is there a way to improve the detection
technology?
Research Goal(s): Develop a synthesis of the technologies available for use of vehicle detection. Identify
" | limitations for such technologies when applied to detection of motorcycle and mopeds.
Background:
Work Plan: 1. Literature review on existing vehicle /motorcycle detection technologies ($20K)
ork Flan: 2. Summary synthesis document, with identification of current technologies limitation (310K)
_I: ir:-.j:I'i:rt-.e 2 Timelfine: 10 months
Budget Budget: $30,000
Deliverables: Compile a summary report to document available literature and identified technology limitation.
Need Urgency and
Project Expected
Benefit:
Developer(s): Name: Kurt Brauner; DOT. Louisiana
P ' Email: kurt.braunen@la.gov; Phone: 225.379.1933
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