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WORK PLAN 
The following is the work plan for project 22-31. The plan consists of part four of the 

original proposal with some modifications to account for comments and suggests from the panel. 

The budget and schedule sections from the proposal are also included as is the progress report 

summary form to be used in the quarterly progress reports.  The schedule has been updated from 

the assumed start date of June 1, 2015 to the actual start data of September 28, 2015.  The 

proposed project consists of eleven tasks. The task description is provided below for each task in 

an italicized font and then a description of the activities in each task is provided by the research 

team. 

The objective of this research is to develop, in a format suitable for consideration and 

possible adoption by AASHTO, proposed guidelines for the selection and placement of Test Levels 

2 through 5 median barriers.  The guidelines should be based on traffic volumes and 

characteristics, roadway and median geometry, median barrier placement, in-service performance, 

cost benefit, risk analysis, and barrier type (i.e., shape, material, rigidity, etc.).  The guidelines will 

also include charts with associated site specific adjustment factors for the selection of the 

appropriate median barrier test level and for use in the selection of median barrier type and 

placement within the median.  The guidelines should be suitable for use by all government 

transportation agencies at the state and local level.  It is anticipated that the results will be 

integrated into an updated edition of the AASHTO Roadside Design Guide. 

 

 

PHASE I 

TASK 1.  KICK-OFF MEETING   
Conduct a web-enabled teleconference meeting.  
 The research team will prepare for and attend a web-enabled teleconference meeting with 

the panel within one month of the contract’s execution date.  A brief presentation will be given 

about the expected work plan.  Time will be allocated to discuss areas of particular concern to the 

panel.  Any comments the panel may have about the proposed work plan will be discussed at this 

time and these initial comments will be reflected in the Amplified Work Plan.   

The research team will look for guidance from the panel relative to task 3, the survey of 

states discussed below.  Some comments were received from the panel following the review of 

the proposal.  It is anticipated that these comments and the options detailed under task 3 will be 

discussed.   

The research team believes considerable time should be devoted to discussing the 

questions raised under task 4, study protocol.  Clear direction from the panel at the onset of this 

research will help produce selection guidelines which meet the needs of the user agencies. 

The research team will revise this amplified work plan after this kick-off meeting to 

incorporate comments of the project panel and distribute the updated plan to the panel. 
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TASK 2.  LITERATURE REVIEW  
 
Conduct a critical review of the published literature.  
 Much of the AASHTO and state polices as well as past research relative to medians have 

been summarized in NCHRP 22-21.  NCHRP 22-22 and NCHRP 22-21 have provided needed 

insight into the behavior of vehicles on a variety of roadside and median ditches and slope 

configurations.  The findings of these recent works, however, have not been synthesized.  The 

team proposes to build upon the work of these projects nearing completion and synthesize the 

findings to identify critical median slopes, shapes, and width as well as highway geometrics.  

These findings will be synthesized with the finding relative to barrier placement on slopes.   

 The models developed under NCHRP 22-21 and NCHRP 17-54 representing crossover 

events will be explored under this task.  While the severity of cross-median events is currently 

included as an EFCCR in RSAPv3, the collision module could be enhanced by these recent 

efforts.  Namely, the probably of encountering a vehicle after penetrating the median is directly 

related to the traffic volumes in the opposing lanes.  These recent modeling efforts have captured 

the link to traffic volumes which is currently absent in the existing RSAPv3 model.  This work is 

critical to understanding when cross median events result in cross median crashes and will be 

summarized under this task.   

 The result of this task will be a comprehensive review of the recent literature on cross-

over crash modeling and barrier placement on slopes. 

TASK 3.  SURVEY OF STATES 
 
Conduct a survey of the AASHTO Highway Subcommittee on Design’s Technical Committee on 

Roadside Safety (TCRS) members and the fifty States to identify current policies or practices for 

the selection and placement of median barriers.   

As discussed under task 1, the team has presented two options for the survey of states 

here.  Two options have been presented because existing policies were gathered under NCHRP 

22-21 in 2006.  The team proposes to discuss both of these options at the kick-off meeting, 

discuss the comments received to date, and will proceed with the panel’s preferred approach.   

 

Option 1:  After completion of Task 1, the research team will immediately draft an online 

survey which can be e-mailed to the panel, the TCRS and all fifty States.  Specifically, the study 

questions presented to respondents in 2003 and 2006 and summarized in NCHRP 22-21 will be 

repeated allowing for a comparison of findings following the latest Roadside Design Guide 

update, which specifically addressed median barrier warrants.  The survey will be distributed via 

e-mail.  The e-mail cover letter will serve the dual purpose of distributing the survey web link and 

educating the members about the research at the onset of the project. 

Option 2:  An alternative approach would be to specifically survey impacted groups to 

identify the obstacles to implementation and have this information in mind as the project 

progresses.  Information could be gathered, under this approach, relative to the questions posed 

under task 4.  This approach will serve to engage impacted groups and gain valuable feedback 

early in the project.  A suggested distribution would include the TCRS and the AFB20, but could 

be extended to other groups the panel believes may provide valuable insight. 

Under either option, the draft survey will be distributed to the panel in a quarterly report 

prior to distribution so that the panel can provide any comments or suggestions.  The results of the 

survey will be reported in the Interim Report.  The research team believes more valuable 
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information will be gained from the survey of impacted groups, given that recent surveys of states 

conducted in 2003 and 2006.  Comments received from the panel indicate the panel may favor 

Option 1.  If the panel prefers to conduct a survey of states, the team will accommodate this 

request without hesitation.  The research team anticipates moving forward with the panel’s 

preference following the kick-off meeting. 

 

TASK 4.  DEVELOP A STUDY PROTOCOL 
 
 Based on the results of the literature review and survey, develop a study protocol which 

includes a series of appropriate median barrier test levels and barrier types to be evaluated using 

the latest version of the Roadside Safety Analysis Program (RSAPv3) risk analysis protocol.   

The results of this task will be a study protocol, which will include the types of barriers 

and situations to be studied.  This task will evaluate the data available to conduct the study and 

many fundamental questions of this research which the panel and team must discuss before 

progressing forward.  This task serves the important role of ensuring the research can and will be 

completed as intended.  Currently, the team believes there are a few items which will merit 

discussion, including: 

 Should the guidelines be developed for MASH or NCHRP Report 350 barriers or both? 

 Should the guidelines consider traversable medians and the placement of median barriers 

(i.e., double faced barriers) only, or should the guidelines consider median clear zone 

issues and the placement of single-faced barriers in untraversable medians as well? 

 Should the guidelines address concerns relative to breaks in the median barrier to 

accommodate emergency access or is this a regional issue? 

 Should the guidelines start with the assumption that a median is present (i.e., median 

width >0) or with the assumption that a median barrier can be accommodated in any cross-

section (i.e., undivided and/or divided roadways). 

When the original proposal was submitted, the research team recommended that MASH 

barriers be used in the development of the guidelines anticipating that MASH median barriers will 

eventually replace Report 350 median barriers.  Following the submission of the proposal, a 

MASH implementation agreement was drafted which bolsters the argument to focus on MASH 

barriers.  The prolific installation and crash experience with NCHRP Report 350 hardware and 

lack of experience with MASH hardware will unfortunately dictate the use of NCHRP Report 350 

hardware in the development of crash and cost models.  This does not present an issue, however, 

because RSAPv3 is designed to be used to extend these NCHRP Report 350 models into 

situations which are not observable in the field (i.e., MASH hardware).  While this research effort 

will conclude in 36 months, the results will not be published in the RDG until 2019 at the earliest.  

The research team therefore recommends the use of MASH test levels throughout the research 

effort.  More discussion of this item and each of these items is expected during the initial kickoff 

meeting. 

Regarding the assumption that a median is present or not, this could have wide-reaching 

policy implications which should be discussed with the TCRS prior to any decision being made 

on this issue.  For example, the guidelines could result in many undivided roads warranting a 

median barrier.  If the desired outcome of this research is an understanding of every time a 

median barrier is warranted, then no median width limitations should be assumed at the onset.  At 

the other extreme, if the desired outcome of the research is to understand which test level barrier 
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is appropriate when a barrier is already desired, then an assumption of the median width >0 

should be taken.  The team believes the desired outcome likely lies somewhere in the middle of 

these two extremes and includes the warranting, selection and placement of median barriers when 

a median is present.  Clarity on this question will be necessary before progressing to the second 

phase of this research.   

This work plan has been prepared assuming that MASH barriers will be used in the 

guidelines, that only median barriers (i.e., double-faced barriers in traversable medians) are of 

concern, that median breaks are a regional issue, and that a median is already present and being 

evaluated for barriers.  Each of these assumptions, while carried forward in this work plan, will be 

addressed under this task and consensus reached with both the panel and other parties identified 

by the panel.  The results of this task will be a clear study protocol for the conduct of the research 

which will include a summary of the median widths, barrier types, and barrier test levels to be 

studied. 

 

TASK 5.  CRASH DATA COLLECTION 
 
Collect crash data and develop Effective Fatal Crash Cost Ratios for use in the risk-analysis and 

benefit-cost analysis of each alternative under consideration.  
After determining the nature of the barrier (i.e., single and/or double faced), the barrier 

types and the barrier test levels to be studied, data sources will be identified for the development 

of the equivalent fatal crash cost ratios (EFCCRs) for modeling the crash severity of each barrier 

considered.  In “Method for Modeling Crash Severity with Observable Crash Data,” this research 

team discussed the steps to develop an EFCCR for inclusion in RSAPv3 analyses.     

This task will include the isolation of crashes where a crash with the barriers under 

evaluation were the only event in the crash sequence of events which resulted harm to the vehicle 

occupants.  For example, the crash report indicates the sequence of events were: (1) ran-off-road 

left, (2) hit barrier, (3) rolled over; this would not be included in the EFCCR because of the 

subsequent rollover.  If the sequence of events includes only: (1) ran-off-road left, and (2) hit 

barrier, this would be investigated further to determine which type of barrier was involved. 

 NCHRP 22-12(03) included the development of EFCCRs for the concrete median barrier 

family.  Additional research will be necessary on the metal beam and cable families, however, the 

concrete barriers can be used without hesitation in this effort.  EFCCRs were developed under 

NCHRP 22-27 for rollovers and median cross-overs.  These EFCCRs will be 

reevaluated/validated under this research.  The result of this task will be new and/or improved 

EFCCRs for use in the development of the guidelines.   

 In addition to the EFCCRs, the probability of hazard penetration and rollover after impact 

will be determined from the crash data and included in the collision model for each barrier type 

considered.  The results of this task will be documented in the interim report and incorporated into 

RSAPv3 for use in the analysis.   
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TASK 6.  COST DATA COLLECTION 
 
Collect construction, maintenance, and repair cost data for use in the benefit-cost analysis of each 

alternative under consideration.  
After determining the barriers to be studied, the construction, maintenance, and repair 

costs for these barriers will be collected from a number of states.  These values will be adjusted to 

account for regional and temporal differences using the adjustments collected and published 

under NCHRP 22-12(03).  These costs are needed to develop the benefit-cost charts to be 

included in the guidelines.     

 

TASK 7.  INTERIM TECHNICAL REPORT AND MEETING 
 
Prepare Interim Technical Report that documents Phase I, including the findings, suggested 

alternatives for consideration, a framework for the proposed guidance, and an updated work plan 

for Phase 2. 

The project team will develop an interim report that documents the results of the literature 

review, survey, the study protocol, and the data collected to date.  This report will synthesize the 

Phase I research and present a detailed work plan for Phase II. 

At the end of Task 7 the research team should have assembled the following: 

 Models to represent the probability of having a cross-median crash given a cross-

median event (Task 2), 

 Charts summarizing the placement of different barriers on different slopes (Task 

2), 

 Study protocol which outlines the alternatives for consideration (Task 4), 

 Severity data necessary to conduct the risk and benefit-cost analysis (Task 5),  

 Cost data necessary for the benefit-cost analysis (Task 6), 

 Updated phase II work plan,  

 Framework for the proposed guidelines, and 

 An annotated outline of the final report deliverables. 

The interim report will be assembled and distributed to the panel.  A face-to-face interim 

report review meeting will be held approximately one month later.  The purpose of this meeting 

will be to review the Interim Report and the proposed phase II work plan.  At this meeting, the 

research team will present a summary of its findings than devote considerable time to discussing 

the report, especially the work plan for Phase II.  The research team will revise the work plan after 

the meeting to incorporate comments of the project panel and distribute the updated plan to the 

panel.   

 

PHASE II 

TASK 8.  EXECUTE THE PLAN  
Execute the approved updated work plan and develop the guidance document.    
 The detailed work plan for this task will be developed and presented in the interim report, 

discussed by the panel in Task 7 and, upon approval by the panel, executed in this task.  Figure 1 

provides a flow chart of the research teams current thinking on the construction of the guidelines.  

This flowchart is constructed from two separate user “inputs” shown by diamonds, intermediate 

user “steps” shown by rectangles and multiple page rectangles which will be supported by the 

results of this research, and the user “results” shown by ovals.  This work plan discusses the 
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“steps” i.e., rectangles and multiple page rectangles, shown in Figure 1.  The development of each 

part of the flow chart and the many tasks necessary to support these steps will be the focus of the 

research and will result in guidelines which can be implemented by the AASHTO TCRS into the 

Roadside Design Guide and by states into their guidelines. The resulting guidelines will take both 

a risk-based and cost-benefit approach allowing the implementing agency to choose which 

approach best suits their needs.   

 

Task 8A: Vehicle Types 

 Vehicle types will have an impact on the selection of the barrier test level.  The 

encroachment probability module must be able to distinguish between heavy vehicles and 

passenger vehicles and the outcome of the crash.  The objective of this task will be to assure that 

heavy vehicles are properly represented in the guidelines development, specifically: 

 Percentage of heavy vehicle crashes that result in penetrations or rollovers as a function of 

the test level of the barrier and median width (i.e., cross-median event), 

 Relationship between the percent of trucks in the AADT and the rate of heavy vehicle 

crashes, 

 Severity of truck collisions both for cases of redirection and penetration/rollover and 

 Estimates of encroachment frequency and, if possible, speed and angle distributions of 

truck crashes. 

 The NTSB recommendations to AASHTO and the FHWA are a direct result of heavy 

vehicle cross-median events.  Little is directly known about heavy vehicles and this research does 

not include a data gathering task.  Ideally, heavy vehicle trajectory data would be gathered, 

however, that endeavor would be costly and is outside the scope of this research.  The team 

proposes to use the same assumptions about heavy vehicle behavior used in the developed of 

recent work under NCHRP 22-12 (03) and 12-90, bridge rail selection guidelines and the bridge 

pier selection guidelines.   

 

Task 8B: Update/Validate/Calibrate RSAP Data Models 

 The objective of this task will be to update, validate or calibrate the RSAPv3 models such 

that median related events are adequately represented in the RSAPv3 runs.  The data gathered 

under Phase I will be added to RSAPv3.  Vehicle trajectories for a wider range of median slopes 

and configurations, collected under NCHRP 22-22 and graciously provided to this research team 

by TTI will be added to RSAPv3 to improve the available range of roadside topography.  The 

work done under NCHRP 12-90 and NCHRP 17-54 will be included here to account for heavy 

vehicle behavior.  Finally, sample cases will be compiled to validate the findings of the research. 
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Figure 1.  Flow Chart of Median Barrier Selection and Placement Guidelines. 
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Task 8C: Perform RSAP Benefit/Cost Runs and Risk Analysis 

 Once the data models have been updated, validated or calibrated based on the data 

assembled in Task 8B the research team can perform a variety of RSAPv3 runs to determine the 

benefit-cost and risk of different test level selections.  At this point, it is presumed that selecting 

the appropriate test level will be a function of the following site characteristics: 

 Median characteristics, including width, slopes, and traversablity; 

 AADT; 

 Percent trucks (PT); and 

 KABCO severity estimates  

 The RSAP simulations will progress by first performing a baseline simulation with a TL-2 

median barrier to determine the expected crash cost.  The AADT and percent trucks will then be 

decreased to find the point where a TL-2 barrier is no longer cost beneficial.  The process will be 

reversed to find the TL-3, TL-4 and TL-5 break points.  A similar analysis will be conducted for 

the risk analysis, however, rather than cost breakpoints, an established acceptable level of risk 

will be used. 

 

Task 8D: Draft Guidance Document 

 The results of the analysis will be compiled into a series of charts, nomographs, and 

figures to facilitate discussions with both the panel and parties identified by the panel.  The 

samples cases compiled under Task 8B will be used to validate the compiled findings against 

individual RSAPv3 runs for each case.  The draft guidelines will likely include these four 

sections: 

1. Encroachments – Estimate the total number of median encroachments that will be 

experienced on each segment of the roadway during the life of the roadway. 

2. Site Conditions – Determine the site-specific adjustment factors for each segment under 

consideration and adjust the encroachment estimate. 

3. Test Level Selection – Determine if a barrier is warranted and what test level is 

appropriate using either the risk-based approach or the benefit-cost approach.   

4. Barrier selection and placement – Cross reference the appropriate test level barrier from 

step 3 with the median width and shape to determine the appropriate barrier type and 

placement. 

TASK 9.  SOLICIT FEEDBACK AND DOCUMENT CONCERNS 
 
Solicit feedback from the AASHTO Highway Safety Subcommittee on Design’s Technical 

Committee on Roadside Safety (TCRS) and other agencies or respective committees suggested by 

the panel.  Document the concerns of the reviewers and recommended modifications to the 

guidelines for consideration by the panel.  
 Under the premise:  “it’s always easier to give feedback if one is asked,” the research team 

will solicit feedback from parties identified by the panel.  The team will distribution the draft 

guidelines and make presentations of the draft results followed by specific questions to the 

groups.  The team will make a point to understand the feedback given.  It is anticipated that both 

positive and negative feedback will be received.  The team will document the key points of the 

feedback received and discuss options for resolution with the identified parties and the panel.  

This research team has a long track record of engaging the TCRS, AFB20, TF13 and the States to 

gain their feedback during the conduct of the research and implement suggested changes prior to 

completing the research.  Timely feedback will ensure that the concerns identified can be 
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addressed prior to the completion of the research.  A number of opportunities to solicit feedback 

from the TCRS and other groups have been shown in the project schedule (see Table 1). 

TASK 10.  ADDRESS CONCERNS 
 
Following the review of the draft guidelines by the panel and the identified parties, address 

identified concerns.   
 After interested parties have reviewed the draft guidelines and had an opportunity to 

provide feedback and the feedback has been documented (task 9), the feasibility of implementing 

the requests for changes will be discussed with the panel through a web-enabled teleconference.  

Changes which are minor and do not change any of the basic assumptions of the research should 

be implemented into the guidance document.  Changes which would change basic assumptions of 

the research, however, should be given careful consideration before implementation.  Responses 

to the documented feedback (i.e., implemented or not implemented) will be documented and 

reasoning for incorporating or not incorporating the feedback will be included in the final report.  

This task will ensure that each individual who has provided feedback will understand the rational 

for moving forward. 

TASK 11.  FINAL DELIVERABLES 
 
Prepare a final report that documents the research effort, including:  (1) a stand-alone appendix 

in the format suitable for consideration by AASHTO for use in a future update of the Roadside 

Design Guide; and (2) a PowerPoint presentation describing the project background, objective, 

research method, findings, and conclusions that summarize the project for an executive- or 

management-level audience. 

 A draft final report will be prepared that assembles and documents all the research 

produced in this effort.  The report will contain the contents of the literature and survey included 

in the first Interim Report, document the research and development of both the risk-based and 

benefit-cost approach to the guidelines developed in this research.  The proposed guidelines will 

be included as an appendix to the final report.  The draft final report will be submitted for panel 

comments.  Following the review period, the panel comments will be addressed and the final 

report will be submitted. 

 Along with the draft final report, the research team will prepare a Power Point 

presentation which summarizes the results of the research.  The presentation will be submitted 

with the draft final report for comments from the panel.  The comments will be addressed and a 

revised, electronic version will be submitted at the close of the research project. 
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ANTICIPATED RESEARCH RESULTS 
 The preceding sections have presented the research team’s current understanding of the 

steps necessary to successfully develop these guidelines.  While implementation of the results of 

this research will take place after the completion of the project by a variety of AASHTO, State and 

Federal organizations as well as the roadside safety community at large, several opportunities have 

been provided throughout the project for the involvement of these organizations to keep them 

informed of project progress.  The leadership of the AASHTO TCRS in particular will be crucial 

for the adoption of the findings of this research.  In addition, each State DOT’s roadside design 

department will likely play a key role in incorporating the research recommendations into the 

existing policies.  The following anticipated results of the research represent the team’s current 

understanding: 

 

(A) Product – The result of this project will be guidelines for the test level selection and 

placement of the appropriate test level median barrier.  These guidelines 

will be useful to designers and State DOTs for selecting the appropriate test 

level median barrier for particular site conditions.   

(B) Audience–  The audience for the guidelines produced in this project will be roadside 

safety researchers and policy makers.  We expect that the results will be 

particularly useful in updating the Roadside Design Guide to provide 

guidance to the States.  At present there is no specific guidance in the RDG 

for designers and policy makers.  

(C) Impediments –  The primary impediments to implementing this research will be the 

availability of data to use in developing the guidelines.  Since this project is 

not envisioned by the panel as a data collection activity, the research team 

will have to find and use existing data.   

(D) Leadership –  The leadership of the Technical Committee for Roadside Safety (TCRS) of 

AASHTO will be a key feature in the implementation of this research as it is 

expected that the results will be used to update the Roadside Design Guide.   

(E) Activities – The guidelines will be developed based on the available data but we expect 

that as the guidelines become used and research progresses, improvements 

or revisions may be needed based on the experience of users in the field.  

Updates can be made to any step individually in the process the team has 

proposed. 

(F) Criteria –  This project will be successful if guidelines for selecting and locating 

median barriers are developed that can be implemented into the Roadside 

Design Guide. 

APPLICABILITY TO HIGHWAY PRACTICE 
 The combination of this research team's extensive experience and the innovative research 

approach described in this work plan will maximize the chances for producing useful and practical 

guidelines that can be used by highway and roadside designers when selecting and locating 

appropriate test levels for specific median barriers.  The results of the project are expected to be 

used to update the AASHTO Roadside Design Guide.    
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TIME REQUIREMENTS 

The original and updated 36-month project schedule is shown on the following page.  The 

schedule has been developed according to the critical dates indicated in the Statement of work.  

Opportunities for meetings with the TCRS, Task Force 13, AFB20 and the panel are shown.  The 

schedule was updated from reflect the change from the assumed start date of June 1, 2015 to the 

actual start date of September 28, 2015. 

 

SUMMARY OF HOURS BY TASK 

The table summarizing the principal members of the research team’s roles in the study is shown 

on the following page. 

 

 

BUDGET 

The project budget is shown on the following pages.   

 

 

 

PROGRESS REPORT SUMMARY FORM 

The progress report summary form is shown in Attachment A. 
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Table 1.  Original NCHRP 22-31. Schedule. 

 
  

J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M

Task Title 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1 Kick-off meeting ☼

2 Literature Review

3 Survey

4 Develop sampling protocols

5 Crash data collection

6 Cost data collection

7 Interim Report and meeting ᴏ
8 Execute the plan

9 Solicit feedback

10 Address Concerns

11 Final Deliverables Review

Opportunities for presentations ‡ ◊ ◊ ◊ ◊ ◊ ◊ ◊ ◊

Web-enabled meetings with Panel ☼ ☼ ☼ ☼ ☼ ☼

Deliverables ▼ ▼ ● ▼ ▼ ▼ ▼ ▼ ▼ ▼ ▼ ▼ □ ■

▼ Quarterly Report (Via e-mail, due the first week of the month)  

● Interim Report (due at the end of the month shown)

□ Draft Final Report (due at the end of the month shown)

■ Final Report (due at the end of the month shown)

☼ Web-enabled meetings with the panel

ᴏ Interim Report face-to-face meeting with panel

‡ The team proposes to attend this TCRS meeting early in the project to discuss the best format for eventual implementation by the TCRS in the RDG update.

◊ The team proposes to attend and present at these meetings:

AASHTO TCRS meetings are typically held in July/August annually

AASHTO/ARTBA/AGC Task Force 13 Bi-annual meetings occur typically in April/May and September/October

TRB AFB20 committee meets bi-annually in January and in July

AASHTO SCOD meets annually, typically in June.

RECOMMENDED GUIDELINES FOR THE SELECTION AND PLACEMENT OF TEST LEVELS 2 THROUGH 5 MEDIAN BARRIERS

National Cooperative Highway Research Program

NCHRP 22-31

P.O. Box 312

Canton Maine

Assumed Start Date: 1 June 2015

Assumed End Date: 30 May 2018

201820162015 2017
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Table 2.  Updated NCHRP 22-31. Schedule. 

 
  

O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S

Task Title 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1 Kick-off meeting ☼

2 Literature Review

3 Survey

4 Develop sampling protocols

5 Crash data collection

6 Cost data collection

7 Interim Report and meeting ᴏ
8 Execute the plan

9 Solicit feedback

10 Address Concerns

11 Final Deliverables Review

Opportunities for presentations ‡ ◊ ◊ ◊ ◊ ◊ ◊ ◊ ◊

Web-enabled meetings with Panel ☼ ☼ ☼ ☼ ☼ ☼

Deliverables ▼ ▼ ● ▼ ▼ ▼ ▼ ▼ ▼ ▼ ▼ ▼ □ ■

▼ Quarterly Report (Via e-mail, due the first week of the month)  

● Interim Report (due at the end of the month shown)

□ Draft Final Report (due at the end of the month shown)

■ Final Report (due at the end of the month shown)

☼ Web-enabled meetings with the panel

ᴏ Interim Report face-to-face meeting with panel

‡ The team proposes to attend this TCRS meeting early in the project to discuss the best format for eventual implementation by the TCRS in the RDG update.

◊ The team proposes to attend and present at these meetings:

AASHTO TCRS meetings are typically held in July/August annually

AASHTO/ARTBA/AGC Task Force 13 Bi-annual meetings occur typically in April/May and September/October

TRB AFB20 committee meets bi-annually in January and in July

AASHTO SCOD meets annually, typically in June.

Canton Maine

Assumed Start Date: 1 June 2015, Actual Start Date:  28 September 2015

Assumed End Date: 30 May 2018, Actual End Date:  September 28, 2018

201820162015 2017

RECOMMENDED GUIDELINES FOR THE SELECTION AND PLACEMENT OF TEST LEVELS 2 THROUGH 5 MEDIAN BARRIERS
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Table 3.  NCHRP 22-31.  Summary of Hours by Task. 
National Cooperative Highway Research Program 

RECOMMENDED GUIDELINES FOR THE SELECTION AND PLACEMENT OF TEST LEVELS 2 THROUGH 5 MEDIAN 

BARRIERS 

NCHRP 22-31 
 

 
 

P.O. Box 312 

Canton Maine 
                 

Summary of Hours by Task 
                 

Names of Principal 
Staff Members 

Role in 
Study 

Pct. Time 
Over 

Contract 
Period* 

Task 
1 

Task 
2 

Task 
3 

Task 
4 

Task 
5 

Task 
6 

Task 
7 

Task 
8 

Task 
9 

Task 
10 

Task 
11 Total 

RoadSafe LLC                              

  Christine Carrigan PI 20.7% 9 87 44 174 17 17 174 496 44 87 148 1,296 

  Malcolm Ray Investgr 16.9% 9 44 0 87 0 0 174 465 44 87 148 1,056 

  Olaf Johnson Investgr 15.3% 0 87 87 0 174 174 0 435 0 0 0 957 

  Archie Ray Data  23.6% 0 0 87 0 348 348 0 696 0 0 0 1,479 

GRAND TOTAL       17 218 218 261 539 539 348 2,091 87 174 296 4,788 
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Table 4.  NCHRP 22-31.  Recommended Guidelines for the Selection and Placement of TL 2 - 5 Median Barriers Budget. 

TOTAL BUDGET 

                  

Salaries and Wages                             

        Phase I Phase II       

      Monthly  Tasks Total Total   

  Name Role Salary 1 2 3 4 5 6 7 8 9 10 11 Mnths Amount Total 

  Carrigan PI  $11,000  0.05 0.50 0.25 1.00 0.10 0.10 1.00 2.85 0.25 0.50 0.85 7.45 $81,950    

  Ray, M.H. Invtgtr  $11,000  0.05 0.25 0.00 0.50 0.00 0.00 1.00 2.67 0.25 0.50 0.85 6.07 $66,770    

  Johnson Invtgtr  $  4,700  0.00 0.50 0.50 0.00 1.00 1.00 0.00 2.50 0.00 0.00 0.00 5.50 $25,850    

  Ray, A.M. Data   $  2,760  0.00 0.00 0.50 0.00 2.00 2.00 0.00 4.00 0.00 0.00 0.00 8.50 $23,460    

Sub-total -Salaries and Wages 1,100 10,600 6,480 16,500 11,320 11,320 22,000 83,510 5,500 11,000 18,700 27.52   $179,330  

Fringe Benefits 23% Salaries    253    2,438  1,490    3,795    2,604    2,604    5,060    19,207    1,265    2,530    4,301      $ 41,246  

Other Direct Costs                    

  Meeting with Panel         2,000       $  2,000    

  Travel             2,000     $  2,000    

  Printing/shipping         357       $     357    

Sub-total -- Other Direct Costs                       4,357  

Total Direct Cost (TDC) 1,353 13,038 7,970 20,295 13,924 13,924 29,417 102,717 8,765 13,530 23,001       247,934  

Indirect Cost 18% MTDC 244 2347 1435 3653 2506 2506 5295 18489 1578 2435 4140        44,628  

Fixed Fee 3% MTDC 41 391 239 609 418 418 883 3082 263 406 690          7,438  

Total Project Cost by Task 1,637 15,776 9,644 24,557 16,848 16,848 35,595 124,288 10,606 16,371 27,831     $300,000  
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Estimated
Phase Research Task O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S Task 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Complete
1. Kick-Off Meeting 0

100 100
2. Literature Review 0

20 30 60 80 100 100
3. Survey 0

50 100 100
4. Sampling Protocol 0

50 100 100
5. Crash Data Collection 0

50 100 100
6. Cost Data Collection 0

50 100 100
7. Interim Report 0

25 50 75 100 R 100
8. Execute Plan 0

4 8 12 16 20 24 28 34 38 42 46 50 55 60 65 70 75 80 84 88 92 96 100 100
9.  Solicit Feedback 0

10 20 30 40 50 60 70 80 90 100 100
10. Address Concerns 0

15 30 55 70 80 90 100 100
11. Final Deliverables 0

25 50 90 95 100 100
Actual Overall Completed 0 0
Planned Overal Completed 1 2 4 14 28 29 40 40 42 44 45 47 49 50 52 54 56 58 59 61 63 65 68 70 72 75 77 79 81 86 91 97 98 98 99 100 100
Deliverables Q1 Q2 IR Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 dfr FR
IR = Interim Report M= Interim Report Meeting FR = Final report
Q = Quarterly Progress Report DFR = Draft final report R = Review period

Expended this Month/Quarter:

I

II

ATTACHMENT A

National Cooperative Highway Research Program
Transportation Research Board

National Research Council

Progress Schedule

RECOMMENDED GUIDELINES FOR THE SELECTION AND PLACEMENT OF TEST LEVELS 2 THROUGH 5 MEDIAN BARRIERS

9/29/2015

NCHRP Project No. 22-31
Research Agency: Roadsafe LLC

Principal Investigator: Christine Carrigan

2015 2016 2017 2018

Balance: $300,000
$0
$0

Funds Expended:
Contract Amount:

Total Expended to-date:

$300,000
0.00%

R

Time Expended:

Completion Date:
9/28/2015
9/28/2018

Fig. A -- Overall Project Schedule
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