CE 552 Highway Safety – Course Materials

 FORMCHECKBOX 
 - check boxes checked if material has been linked to syllabus or otherwise used in class ppt’s etc.
Numbers in parenthesis, e.g., (4) indicate week material was covered
Highlighted sections indicate homework materials
Reference material examined but not used in class may be listed as “– reference only”
Sources of topics that could be covered in a highway safety class
1.  FORMCHECKBOX 
 Considering a career in highway safety?  Read this: Building the Road Safety Profession in the Public Sector: TRB Special Report 289 
i. Ch. 4 p. 64 table 4-1 (knowledge and skills list); 
ii. Ch. 5 see bold titles of summary
2.  FORMCHECKBOX 
 FHWA References and Resources - Highway Safety Training, Education, Curricula, Workforce Planning & Development 

i. See especially http://safety.fhwa.dot.gov/training/fsecf.htm#define 

3.  FORMCHECKBOX 
 TRB’s Road Safety 101

i. Syllabus (module topics)
ii. Handout Syllabus (topics arranged by date)
4.  FORMCHECKBOX 
 Evans, Leonard. Traffic Safety. Bloomfield Hills, MI; Science Serving Society; 2004

  1.  Introduction 

  2.  Data sources 

  3.  Overview of traffic fatalities 

  4.  Vehicle mass and size 

  5.  Environment, roadway, and vehicle 

  6.  Gender, age, and alcohol effects on survival 

  7.  Older drivers 

  8.  Driver performance 

  9.  Driver behavior 

10.  Alcohol 

11.  Occupant protection 

12.  Airbag benefits, airbag costs 

13.  Measures to improve traffic safety 

14.  How you can reduce your risk 

15.  The dramatic failure of US safety policy 

16.  Vision for a safer tomorrow
5.  FORMCHECKBOX 
 Ogden , K.W. (1996) Safer Roads: A Guide to Road Safety Engineering. Aldershot, Hants, England; Brookfield, Vt.: Ashgate Publishing, 1996.
6.  FORMCHECKBOX 
 Hauer, E. Observational Before-After Studies in Road Safety.  Elsevier Science Ltd. 1997 
7. ITE Toolbox

8.  FORMCHECKBOX 
 Road Safety Fundamentals 

i. http://www.t2.unh.edu/nltapa/Pubs/road_safety_fundamentals.pdf  (report)

ii. http://www.t2.unh.edu/nltapa/Pubs/Road_Safety_Fundamentals_Field_Reference_Guide.pdf (field guide)

iii. http://www.t2.unh.edu/nltapa/Pubs/road_safety_fundamentals_teacher_notes.pdf (workshop)

Resources and references (that could be split up and assigned to relevant sections of the course)
1.  FORMCHECKBOX 
 FHWA overview
2.  FORMCHECKBOX 
 Safety Compass Newsletter
3.  FORMCHECKBOX 
 Previous semesters references
4.  FORMCHECKBOX 
National Safety Engineers Listserve

i. http://statehighwaysafetyengineers.org (login: ce552@iastate.edu, password: ce552isu)
ii. Topics before April 2007
· Power Point (part 1)

· Power Point (part 2)

5. Several road safety videos, international theme
6.  FORMCHECKBOX 
Tom Vanderbilt’s book
i. Traffic: Why We Drive the Way We Do (and What It Says About Us) $15 special price.
ii. http://www.howwedrive.com/ companion blog
·  FORMCHECKBOX 
 HW problem: nature of safety problems and their solutions
7.  FORMCHECKBOX 
 Probabilistic Risk Assessment and Highway Safety
8.  FORMCHECKBOX 
 Tom Welch intro
9.  FORMCHECKBOX 
 NCHRP synthesis 299 Recent Geometric Design Research for Improved Safety and Operations
References by Syllabus Topics
1) The problem 

a)  FORMCHECKBOX 
 Nature: Road Safety Defined From a Science-based Perspective 
i)  FORMCHECKBOX 
 Hauer Ch 1-3 (4)
ii)  FORMCHECKBOX 
 Traffic Safety Performance Measures for Federal, State, and Local Governments (4) HW#2
iii)  FORMCHECKBOX 
 The Effect of Crashes on Economic Development  (4)
(1)  FORMCHECKBOX 
 value of life (4)
(2)  FORMCHECKBOX 
 AAA Releases Report Crashes vs. Congestion: What’s the Cost to Society? (4)
b)  FORMCHECKBOX 
 Extent: Road Safety as a National Priority (the problem)
i)  FORMCHECKBOX 
 ITE “crash clock” (3)
ii)  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/GeneralSafety.pdf (1)
iii)  FORMCHECKBOX 
 Ogden Ch. 1 ppt (magnitude of problem, mobility vs. safety, safety measures that degrade mobility and those that do not, conflict of interest, future safety measures) (1) – reference only
iv)  FORMCHECKBOX 
 Evans Ch. 1 Intro (part): risk, rates, terminology (4)
v)  FORMCHECKBOX 
 Motor Vehicle Traffic Crash Fatality Counts and Estimates of People Injured for 2006 (3)
vi)  FORMCHECKBOX 
 NHTSA’s NCSA Publications and Customized Data Requests (CATS) , where you can find 
(1) NHTSA’s TRAFFIC SAFETY FACTS ANNUAL REPORT, where you can find: (3)
(a)  FORMCHECKBOX 
 NHTSA’s Traffic safety facts (2006 data – final edition) 222 pp. (3)
(b)  FORMCHECKBOX 
 2006 Traffic Safety Facts Data Summary Booklet  (FARS and GES) 36 pp. (3)
(c)  FORMCHECKBOX 
 NHTSA’s TRAFFIC SAFETY FACT SHEETS, where you can find: (3)
(i)  FORMCHECKBOX 
 Traffic Safety Facts (2007 Data Overview) 12 pp. (among other detailed reports by type of crash and user type, which have been linked to bullets below) (3)
(2)  FORMCHECKBOX 
 International road safety comparisons (3)
(3)  FORMCHECKBOX 
 Iowa Trends (3)
(4)  FORMCHECKBOX 
 Iowa safety facts (3)
(5)  FORMCHECKBOX 
 Evans Ch. 3 (first part), Fatalities: trends, rates, various countries

c)  FORMCHECKBOX 
  General factors/causes 
i)  FORMCHECKBOX 
 contributing factors, correctable and non-correctible (4)
ii)  FORMCHECKBOX 
 Fricker figure 6.3 p. 308 (4)
iii)  FORMCHECKBOX 
 Zach’s SMS bar chart in Tom Welch intro (2)
iv)  FORMCHECKBOX 
 Khisty pp. 666-667 and table 16-4 (4)
d)  FORMCHECKBOX 
 The general approach to the crash problem
i)  FORMCHECKBOX 
 Ogden Ch. 2 safety management systems: safety approaches, various countries, scientific , stat, terms, strategies (exposure, prevention, vehicle, behavior, injury control, EMS), Haddon matrix, causation, role of road safety engineering (planning, design, improvements to avoid future problems, high hazard mitigation), aggregation by location (e.g., mass action vs. black spot) or by common feature (accident type, road feature, veh type, user type, cause, or major event): Ppt (5)
ii)  FORMCHECKBOX 
 Crash Prevention Paradigm Shift see Ogden paradigms (5)
iii)  FORMCHECKBOX 
 Haddon matrix (Better roads, vehicles, drivers, response (Pre, during and post crash))
iv)  FORMCHECKBOX 
 Berkeley TSC article (5)
v)  FORMCHECKBOX 
 Evans p. 355 (why it’s not as useful any more) (5)
e)  FORMCHECKBOX 
 Human Crash Factors , Users and Demographics
i)  FORMCHECKBOX 
 Human error/stupidity/qualification
(1) ladder in car (4)
(2)  FORMCHECKBOX 
 Driver behavior and qualification, ITE ch. 22
(3)  FORMCHECKBOX 
 unlicensed drivers  (4) http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v2.pdf 
(4)  FORMCHECKBOX 
 Des Moines drivers (4)
(5)  FORMCHECKBOX 
 Evans Ch. 8, Driver performance: driving task, reaction, simulators, skill, education, GDL
(6)  FORMCHECKBOX 
 Evans Ch. 9, Driver behavior, speed, risk, personality, family, non-transport motives, crime, gender
(7)  FORMCHECKBOX 
 Evans Ch. 14, How to reduce your risk
(8)  FORMCHECKBOX 
 The driving task
(a)  FORMCHECKBOX 
 Ogden Ch. 3, ppt Human factors (driving task, expectancy, reaction time, positive guidance, vision, information needs (e.g., MUTCD type) 
(b)  FORMCHECKBOX 
 Fricker pp. 323-339 with several in-class and out-of-class “think about it” questions HW on pp. 366-367 (4) HW #2
(9)  FORMCHECKBOX 
 Crash Risk and Age 
(a)  FORMCHECKBOX 
Older drivers 
(i)  FORMCHECKBOX 
 Evans Ch. 7 Older Drivers
(ii)  FORMCHECKBOX 
 Older Population Traffic Safety Fact Sheet (DOT-HS-810-992) 
(iii) http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v9.pdf (5)
(iv)  FORMCHECKBOX 
 Age and vision (5)
(v)  FORMCHECKBOX 
 Design Guide for Elderly Drivers (DGED) - connection to MUTCD; Section 6 - Construction Zone, Older/Younger Driver interaction
(vi)  FORMCHECKBOX 
 LIDAR study sight distance (5) - reference only
(b)  FORMCHECKBOX 
Younger drivers
(i)  FORMCHECKBOX 
 video “F” teen driver cam (1) (chapter 16+, ~15 minutes)
(ii)  FORMCHECKBOX 
 http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v19.pdf (5)
(iii)  FORMCHECKBOX 
 monitoring younger drivers: Drive Cam (1)
(c)  FORMCHECKBOX 
 Visual acuity (5) – reference only
(d)  FORMCHECKBOX 
 Generational perspective on teen and older drivers on traffic safety in rural and urban communities (5) - reference only
(e)  FORMCHECKBOX 
 Younger older interaction (5) - reference only
(f)  FORMCHECKBOX 
 aggressive driving NCHRP 500, Volume 1  (4)
(g)  FORMCHECKBOX 
 use of seat belts
(i)  FORMCHECKBOX 
 NCHRP 500, Volume 11  (4)
(ii) Occupant Protection Traffic Safety Fact Sheet (DOT-HS-810-991) 
(h)  FORMCHECKBOX 
Drowsy/distracted
(i)  FORMCHECKBOX 
 text messaging crash news story (4)
(ii) http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v14.pdf  (4)
(iii)  FORMCHECKBOX 
 Distracting Miss Daisy (includes risk compensation) (4)
(iv)  FORMCHECKBOX 
 Cell phone bill; KCCI report (4)
(i)  FORMCHECKBOX 
Alcohol
(i) http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v16.pdf  FORMCHECKBOX 
 (4)
(ii)  FORMCHECKBOX 
 Alcohol Impaired Fact Sheet  (DOT-HS-810-985)
(iii)  FORMCHECKBOX 
 Evans Ch. 10, Alcohol
(iv)  FORMCHECKBOX 
 State Alcohol-Impaired Driving Estimates (DOT-HS-810-999)
(v)  FORMCHECKBOX 
 Exposure: IIHS pp. 30, 32, 33 
(vi)  FORMCHECKBOX 
 Statistics: IIHS pp. 21, 28, 35 … 
(j)  FORMCHECKBOX 
 Speeding
(i)  FORMCHECKBOX 
 Speeding Traffic Safety Fact Sheet (DOT-HS-811-998) 1/9/2009 
(ii)  FORMCHECKBOX 
 Why the EZ pass speed is 15 mph (4)
(iii)  FORMCHECKBOX 
 Fricker p. 307 “think about it” (4)
(iv) European slideshow – see interesting slides on speed
(v)  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/SpeedLimits.pdf 
(vi)  FORMCHECKBOX 
 Scott Falb study of Midwest states
(vii)  FORMCHECKBOX 
 Procedures for Speed Zoning on State and Municipal Roads (Mass.)
(viii)  FORMCHECKBOX 
 Ogden Ch.  13 Traffic management (from p. 331) ppt (see also section on traffic management)
(ix)  FORMCHECKBOX 
 TRB Special Report 254: Managing Speed - Review of Current Practice for Setting and Enforcing Speed Limits
(x)  FORMCHECKBOX 
 Hauer’s TRB 09 paper
(xi)  FORMCHECKBOX 
 Souleyrette’s 70mph report
(k)  FORMCHECKBOX 
 Gender, age alcohol effect on survival: Evans Ch. 6
f)  FORMCHECKBOX 
Road crash factors
i)  FORMCHECKBOX 
Sewer explosion: http://www.collegehumor.com/video:1754304 (4)
ii)  FORMCHECKBOX 
 Ogden Ch. 8 (design) standards, access control, medians, cross sections, sight distance, curvature, overtaking, bridges - ppt (5)
iii)  FORMCHECKBOX 
Pavement condition
(1)  FORMCHECKBOX 
 Ogden Ch.  11 maintenance and construction, pp 257-264 ppt
(2)  FORMCHECKBOX 
 ITE ch. 15
iv)  FORMCHECKBOX 
 Edge drop off http://safety.fhwa.dot.gov/roadway_dept/docs/sa07023/ 
v)  FORMCHECKBOX 
 curves: http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v7.pdf (5)
vi)  FORMCHECKBOX 
 poles: http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v8.pdf (5)
g)  FORMCHECKBOX 
 Vehicle crash factors
i)  FORMCHECKBOX 
 Video “C” – ABS and stability control - 7 minutes  (5)
ii)  FORMCHECKBOX 
 Evans Ch. 2, Data Sources: injury vs. delta v (5)
iii)  FORMCHECKBOX 
 The Dynamics of a Crash: Evans Ch. 4, vehicle mass and size: fatalities by car mass and size, type, effect of CAFÉ, SUVs  (5)
iv)  FORMCHECKBOX 
 Evans Ch. 3 (last part), fatality risk by crash type, restraint, impact point, month, day (5)

v)  FORMCHECKBOX 
 Evans Ch. 5 – vehicle section: ABS, safety standards (energy column, …) (5)
vi)  FORMCHECKBOX 
  Evans Ch. 11, occupant protection (5)
vii)  FORMCHECKBOX 
  Evans Ch. 12, airbags (5)
viii)  FORMCHECKBOX 
  IIHS p. 176 (5)
ix)  FORMCHECKBOX 
  Fricker pp.  339-347 with example problems and “think about it” questions; HW on p. 367 AAA (5
x)  FORMCHECKBOX 
trucks 
(1)  FORMCHECKBOX 
 http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v13.pdf 
(2)  FORMCHECKBOX 
 Large Trucks Traffic Safety Fact Sheet (DOT-HS-810-989) 
h)  FORMCHECKBOX 
Environmental crash factors (5)
i)  FORMCHECKBOX 
 Evans Ch. 5 – environment/weather section: fatals by road and weather condition, snow states vs. others, light conditions (5)
2)  FORMCHECKBOX 
 The highway safety profession, agencies and programs (6)
a)  FORMCHECKBOX 
 The profession 
i)  FORMCHECKBOX 
 what we do matters - ITE Overview (Hauer)
b)  FORMCHECKBOX 
 4 Es (6)
i)  FORMCHECKBOX 
 Safety Disciplines:  responsibilities: Khisty pp. 664-666 (6)
(1) Enforcement: 
(a)  FORMCHECKBOX 
 ITE ch. 21
(b)  FORMCHECKBOX 
 radar (6)
(i)  FORMCHECKBOX 
 HW exercise/lab BBB (6)
(ii)  FORMCHECKBOX 
 Automated enforcement (6)
1.  FORMCHECKBOX 
 Popular mechanics response letter (6)
2.  FORMCHECKBOX 
 Popular science rebuttal (6)
(2)  FORMCHECKBOX 
  EMS http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v15.pdf (6)
(3)  FORMCHECKBOX 
 Education/public involvement (6)
c)  FORMCHECKBOX 
 Agencies (6)
i)  FORMCHECKBOX 
 Building the Road Safety Profession in the Public Sector: TRB Special Report 289 Ch. 2
d)  FORMCHECKBOX 
 Programs, laws and funding (6)
i)  FHWA Programs (6)
ii)  FORMCHECKBOX 
 http://safety.fhwa.dot.gov/state_program/section402/402_over.htm  (6)
3)  FORMCHECKBOX 
 HSIP – the Highway Safety Improvement Program (6)
a) General 

i)  FORMCHECKBOX 
 FHWA slide show describing new final rules for HSIP
ii) Garber pp. 134 (Highway Safety Improvement Program) (6)
iii)  FORMCHECKBOX 
 Fricker pp.  308  (6)
iv)  FORMCHECKBOX 
 Khisty pp. 667-676 (6)
4) Data
a) General

i)  FORMCHECKBOX 
 Safety Data and Analysis in Developing Emphasis Area Plans:  http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v21.pdf 

ii)  FORMCHECKBOX 
 Garber pp. 135-138 see end of chapter problem DDD (7)
iii)  FORMCHECKBOX 
 Fricker pp.  308-310.5 HW on pp. 365-366 DDD (7)
iv)  FORMCHECKBOX 
 Khisty pp. 676-677 (7)
b) Importance of good data
i)  FORMCHECKBOX 
 Video “L” part 3: Importance of Good Data  – 8 or 15 minutes (7)
ii)  FORMCHECKBOX 
 Ogden Ch. 4, Data needs and limitations: needs, sources, files, capture, elements, problems; ppt  (see other reference to this chapter) (7)
iii)  FORMCHECKBOX 
 Hauer Ch. 4 (Counting accidents) (7)
iv)  FORMCHECKBOX 
  Baltimore access management workshop (7)
c) Criteria (MMUCC, MMIRE …)
i)  FORMCHECKBOX 
 Model Minimum Uniform Crash Criteria (MMUCC ) http://www.mmucc.us/  (7)
ii)  FORMCHECKBOX 
 Model Minimum Inventory of Roadway Elements (MMIRE)  http://www.mmire.org/  (7)
d) Quality –
i)  FORMCHECKBOX 
 ITSDS power point (7)
e)  FORMCHECKBOX 
 Sources 
i)  FORMCHECKBOX 
 Data source summaries; Associated Spreadsheet (3) HW1
ii)  FORMCHECKBOX 
 Evans Ch. 2, Data Sources: FARS, AIS, KABCO

f)  FORMCHECKBOX 
 Concerns 
i)  FORMCHECKBOX 
 Data concerns in site prioritization : Read: TRB_CRF_03
5)  FORMCHECKBOX 
 Typical crash rates and distributions
a) General

i)  FORMCHECKBOX 
 Garber pp. 139-143 see end of chapter problems DDD (8)
ii)  FORMCHECKBOX 
 Fricker pp.  310.5-311 HW on pp. 365-366 DDD (8)
iii)  FORMCHECKBOX 
 Khisty p. 669, 690-691 DDD (8)
b) By design type
i)  FORMCHECKBOX 
 Data Exercise
(1)  FORMCHECKBOX 
 Iowa data for risk by road type HW1, (8)
(2)  FORMCHECKBOX 
 Calculate your own crash risk HW1 
ii)  FORMCHECKBOX 
 Ogden Ch. 8 roads (p. 155) – note, old and for Australia – get current US figs (8)
iii)  FORMCHECKBOX 
 Ogden Ch. 9 intersections (first part) types w/rates (8)
iv)  FORMCHECKBOX 
 Multilane rural (8)
v)  FORMCHECKBOX 
 2 lane rural: IHSDM (evaluates safety & operational effects of design decisions) (8)
6) Crashes that take the highest toll on human life 
a) General

i)  FORMCHECKBOX 
 (see iRAP literature and videos for general intro) Video “N” (8)
ii)  FORMCHECKBOX 
 State by state comparison of various crash type (8)
b) Brutal side impacts at intersections

i)  FORMCHECKBOX 
 Video “M” part 1: Intersection Safety - 50 minutes
ii)  FORMCHECKBOX 
 Red Light Running
iii)  FORMCHECKBOX 
 unsignalized: http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v5.pdf  (8)
iv)  FORMCHECKBOX 
 signals: http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v12.pdf  (8)
c) Road departures/run off the road (ROR):
i)  FORMCHECKBOX 
 http://www.t2.unh.edu/nltapa/Pubs/fhwa's_roadway_departure_program.pdf (8)
d) Head on Collisions: 
i)  FORMCHECKBOX 
 In this video, the ADAC Strassentest Car barely escapes a head-on crash. (8)
ii) Truck crossing median – 7 fatals video (8)
iii) Fatal Head On Accident Six Killed On US12 Near Morton WA  (8)
e) Crashes involving  vulnerable Road Users
i)  FORMCHECKBOX 
 Bicyclists and Other Cyclists (DOT-HS-810-986)  (8)
ii)  FORMCHECKBOX 
 Pedestrians Traffic Safety Fact Sheet (DOT-HS-810-994)  (8)
iii)  FORMCHECKBOX 
 Children Traffic Safety Fact Sheet (DOT-HS-810-987)  (8)
7)  FORMCHECKBOX 
 Crash statistical approaches
a) General

i)  FORMCHECKBOX 
 Need to discuss rates, frequencies and the safety performance function – See Hauer pp. 27-28
ii) Developing SPFs ...
(1) Hierarchical Bayesian Estimation of Safety Performance Functions for Two-Lane Highways Using Markov Chain Monte Carlo Modeling
(2) Summary of Crash Prediction Models Also known as Safety Performance Functions (SPFs)
b)  FORMCHECKBOX 
 NB and Poisson (count models)
i)  FORMCHECKBOX 
 Evans Ch. 1 Intro (part): reliability, Poisson
ii)  FORMCHECKBOX 
 Lecture on probability
iii)  FORMCHECKBOX 
 Lecture on distributions and tests
c)  FORMCHECKBOX 
 Useful tests and Models for Understanding and Explaining Crashes
i)  FORMCHECKBOX 
 Lectures on models
ii)  FORMCHECKBOX 
 List of models
iii)  FORMCHECKBOX 
 NCHRP synthesis 295
iv)  FORMCHECKBOX 
 ordered probit
v)  FORMCHECKBOX 
 stepwise regression
vi)  FORMCHECKBOX 
 Correlation
vii)  FORMCHECKBOX 
 see Ogden Ch. 17 program evaluation – has stat techniques

8)  FORMCHECKBOX 
 Identification of problem areas - High crash locations
a) General

i)  FORMCHECKBOX 
 Garber pp. 145-146.7 see end of chapter problems DDD (11)
ii)  FORMCHECKBOX 
 Fricker pp.  311-313.5 HW on pp. 365-366 DDD

iii)  FORMCHECKBOX 
 Khisty pp. 678-681.5, 693
iv) Urban Street Calming redesignPaper (reviewed but not used)
v) Black Spot Analysis Literature Review
vi)  FORMCHECKBOX 
 network screening (Safety Analyst, NJ screening tool from Plan4Safety)
vii)  FORMCHECKBOX 
 Ogden Ch. 5, Hazardous road locations: sites, routes and areas, criteria (methods, e.g., freq, RQC, PAR…), severity, time period, clustering  ppt
viii)  FORMCHECKBOX 
 Points, lines (routes) and polygons (areas) as black spots or mass action regions
b)  FORMCHECKBOX 
 Simple methods and their problems
i)  FORMCHECKBOX 
ITE webinar references: Presentation, Supplement
ii)  FORMCHECKBOX 
 HCL HRB project power point
iii)  FORMCHECKBOX 
 Identifying priority sites for state plans - read Hallmark pages 1 to 20 (do not study details of all state procedures)
iv)  FORMCHECKBOX 
 http://www.ctre.iastate.edu/reports/SafetyCandidate.pdf 
c)  FORMCHECKBOX 
 RQC method
i)  FORMCHECKBOX 
 critical rate method (RQC) and HW problem HHH (11)
ii)  FORMCHECKBOX 
 HW 2: Critical Rate; Associated Spreadsheet HHH
iii) stokes-mutabazi paper (TRR1542)
d)  FORMCHECKBOX 
 EB and the R program- Bayesian statistics applications in highway safety research
i)  FORMCHECKBOX 
 Reading required: EB Tutorial  recommended: Site Identification; NCHRP 295 (10)
ii)  FORMCHECKBOX 
 Malta paper (11)
iii)  FORMCHECKBOX 
  Italian IASP report (13)
e)  FORMCHECKBOX 
 Mass action programs
i)  FORMCHECKBOX 
 usRAP and iRAP
ii)  FORMCHECKBOX 
 Benefit cost analysis for black Spots and Mass Action programs (mentions different b/c required for each of black spot and mass action approaches

iii)  FORMCHECKBOX 
 FHWA White paper 
iv)  FORMCHECKBOX 
 See Driving Down Lane Departure Crashes page 9
f)  FORMCHECKBOX 
 Heterogenous traffic mix (11)

i)  FORMCHECKBOX 
 real kings of logistics (11)
ii)  FORMCHECKBOX 
 Madras presentation (11)
iii)  FORMCHECKBOX 
 Video of Indian intersection (11)
9)  FORMCHECKBOX 
 Identifying problems and solutions – The safety audit (may have overlap with countermeasures, ch.  12)
a) General

i)  FORMCHECKBOX 
Video “D” Road System Safety Review 6 minutes
ii)  FORMCHECKBOX 
RSA webinar: http://www.nhi.fhwa.dot.gov/about/innovationseries.aspx
iii)  FORMCHECKBOX 
 Garber pp. 144, 146.7-153 see end of chapter problems DDD (11)
iv)  FORMCHECKBOX 
 Fricker pp.  313.5-315.5  HW on pp. 365-366 DDD (looked at but not used)
v)  FORMCHECKBOX 
 Khisty pp. 681.5-687, 695 problem 4 is a good one (13)
vi)  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/RoadSafetyAudits.pdf (13)
vii)  FORMCHECKBOX 
 FHWA Road Safety Audit Web Page (see Steps to Conduct, Case Studies, Newsletters, …) (13)
viii)  FORMCHECKBOX 
 http://safety.fhwa.dot.gov/rsa/rsaguidelines/html/table_contents.htm (13)
ix)  FORMCHECKBOX 
 FHWA Road Safety Audit Guidelines (13)
x)  FORMCHECKBOX 
 Ogden Ch. 6 (diagnosis) data analysis and presentation, site investigation, problem analysis ppt
xi)  FORMCHECKBOX 
 Ogden Ch. 15 ppt
xii)  FORMCHECKBOX 
 http://www.roadwaysafetyaudits.org/ (looked at but not used)
xiii)  FORMCHECKBOX 
 HW 10:  Intersection Safety Audit JJJ
xiv)  FORMCHECKBOX 
 See: Crash Report Narratives and Diagrams (see last time’s results) 
xv)  FORMCHECKBOX 
 FIELD OBSERVATION REPORT  -  Streets and traffic conflicts (looked at but not used)
xvi)  FORMCHECKBOX 
 HW 12: RPS – Road Protection Scoring  files; Road Assessment Programs - files KKK
xvii)  FORMCHECKBOX 
 NCHRP synthesis 336 (looked at but not used)
xviii)  FORMCHECKBOX 
 Safety audit components power point (looked at but not used)
10)  FORMCHECKBOX 
 Responses/countermeasures/Crash reduction factors/AMFs
a) General 
i)  FORMCHECKBOX 
 Garber pp. 153-171 see end of chapter problems DDD (13)
ii)  FORMCHECKBOX 
 Iowa SMS safety toolbox (looked at but not used)
iii)  FORMCHECKBOX 
 NCHRP 500 (Each has a list of countermeasures) (13 – signalized intersections)

iv)  FORMCHECKBOX 
 Ogden Ch. 7 (countermeasures): ppt (13)
b) AMFs/CFRs

i)  FORMCHECKBOX 
CRF power point 

ii)  FORMCHECKBOX 
 Crash Reduction Factors (CRFDeskRef.pdf) [image: image1.png]


(363k) - Crash reduction factors to be used in B/C anayses. (Iowa DOT) (13)
iii) TXDOT application
iv)  FORMCHECKBOX 
 http://www.t2.unh.edu/nltapa/Pubs/crash_reduction_factors.pdf
v) http://www.oregon.gov/ODOT/TD/TP_RES/docs/Reports/Crash_Reduction_Factors.pdf
vi)  FORMCHECKBOX 
 http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rrd_299.pdf 
vii)  FORMCHECKBOX 
 http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_617.pdf
viii)  FORMCHECKBOX 
 combining crash reduction factors (13)
c) Vulnerable Road users
i)  FORMCHECKBOX 
 Ogden Ch. 14 ppt
ii)  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/Crosswalks.pdf 
iii)  FORMCHECKBOX 
 http://www.ite.org/safety/issuebriefs/Pedestrian%20Issue%20Brief.pdf 
iv)  FORMCHECKBOX 
 http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v9.pdf
v)  FORMCHECKBOX 
 http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v18.pdf 
vi)  FORMCHECKBOX 
 ITE ch. 19
vii)  FORMCHECKBOX 
 ITE ch. 20
d)  FORMCHECKBOX 
 Driver improvement
i)  FORMCHECKBOX 
 Evans Ch. 13, measures to improve safety: factors, interactions, driver behavior
ii)  FORMCHECKBOX 
 http://www.nhtsa.dot.gov/people/injury/airbags/Countermeasures/images/Countermeasures.pdf (for driver behavior)
e)  FORMCHECKBOX 
 Roadside
i)  FORMCHECKBOX 
  ITE Chs. 9-13
ii)  FORMCHECKBOX 
 Road Departure
iii)  FORMCHECKBOX 
 Video “A”

(1) Roadside obstacles - 12 minutes

(2) Delineation/positive guidance - 4 minutes

(3) Crash test on guardrail - 4 minutes

(4) Mailboxes - 3 minutes

(5) Crash test on utility pole cable - 3 minutes

(6) Crash test on Grates and culvert ends - 12 minutes

(7) Crash test on Bridge rails - 2 minutes

iv)  FORMCHECKBOX 
 Video “H”


(1) Drainage structures - 34 minutes

(2) Breakaway supports – 34 minutes

(3) Crash cushions – 37 minutes
v) http://www.t2.unh.edu/nltapa/Pubs/PLD-1.pdf
vi)  FORMCHECKBOX 
 Video “G” Crash Barrier Power Point Dreznez (not a video)
vii)  FORMCHECKBOX 
 Video “B” Highway safety and trees - 12 minutes
viii)  FORMCHECKBOX 
 ITE Roadside Countermeasures and CRFs  
ix)  FORMCHECKBOX 
 Ogden Ch. 12 (roadside): forgiving, clear zones, CRFs, obstacles, barriers, shoulder treatment ppt
x)  FORMCHECKBOX 
 ITE Ch. 14 (roadside)
xi)  FORMCHECKBOX 
  Trees http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v3.pdf 
xii)  FORMCHECKBOX 
 http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v6.pdf
xiii)  FORMCHECKBOX 
 Presentation NCHRP 500 v. 6 Roadside
xiv)  FORMCHECKBOX 
  ppt for 2002 roadside design guide
xv)  FORMCHECKBOX 
 Design Consistency and Roadside Design features (Roadside Design Guide Chapter 3  provided as a handout)
xvi)  FORMCHECKBOX 
 Roadside Improvements for Local Roads and Streets.  (Contains many photos of  potential safety hazards)
xvii)  FORMCHECKBOX 
 http://www.fhwa.dot.gov/tfhrc/safety/pubs/00002/00002.pdf
xviii)  FORMCHECKBOX 
 Skim Read NCHRP 299, ch. 2 for safety impacts of design/operating factors.  Record :

xix)  FORMCHECKBOX 
 6 complete resources identified in Safety Section
xx)  FORMCHECKBOX 
 crash reduction potential of at least three design/operational improvement
xxi)  FORMCHECKBOX 
 Roadside Design Guide  continued (Chapter 5 provided as handout)
xxii)  FORMCHECKBOX 
 Roadside Barriers and benefits assessment
xxiii)  FORMCHECKBOX 
 Video “I” part 2: Barriers - 46 minutes

xxiv)  FORMCHECKBOX 
 Locating clear zones and recovery areas
(1)  FORMCHECKBOX 
 Video “I” Intro to clear zone – 30 minutes (spans a little into the next part of the video)
(2)  FORMCHECKBOX 
 Clear Zone - A Synthesis of Practice and an Evaluation of the Benefits of Meeting the 10 ft Clear Zone Goal on Urban Streets
xxv)  FORMCHECKBOX 
 Pole in road; tree in road with signage
xxvi)  FORMCHECKBOX 
 Design computations for barrier location
xxvii)  FORMCHECKBOX 
 Severity factors and Benefit Cost analysis  
xxviii)  FORMCHECKBOX 
 For details on development of Accident Prediction and Benefit–Cost assessment research  - see NCHRP 492 (available on CE 552 CD)
xxix)  FORMCHECKBOX 
 DOS Roadside Software
xxx)  FORMCHECKBOX 
Roadside Safety Analysis Program (green CD ROM)
xxxi)  FORMCHECKBOX 
 Length of Need Power Point 
xxxii)  FORMCHECKBOX 
 Benefit Cost Power Point 
xxxiii)  FORMCHECKBOX 
 AASHTO diagrams 
xxxiv)  FORMCHECKBOX 
 Handouts for procedure and limited severity factors
xxxv)  FORMCHECKBOX 
 HW 5: Roadside Safety  (plus an 11x17 plan sheet provided as a handout) LLL
xxxvi)  FORMCHECKBOX 
 HW 6: Roadside B/C Software, See also: Chapter 5 of RDG handout LLL
xxxvii)  FORMCHECKBOX 
 HW Benefit Cost Assessment for Roadside Improvement LLL
f)  FORMCHECKBOX 
 Intersections
i)  FORMCHECKBOX 
 Ogden Ch. 9 intersections (last part), roundabouts, signals, sight distance, interchanges, railway crossings ppt 
ii)  FORMCHECKBOX 
 http://www.ite.org/library/IntersectionSafety/toolbox.pdf
g) Cross medians
i) Cable
(1) brifen cable performance
(2)  FORMCHECKBOX 
Video “J” Brifen USA 
(3) videos
(4) Todd’s pics
(5) Cable guard rail specs
(6) Update from NC
(7) Cable median barrier information module
(8) Cable median barrier brochure
(9) Cable median barrier article
ii) Safety effects of centerline rumble strips in Minnesota
iii) Cross median crashes : identification and countermeasures
h)  FORMCHECKBOX 
 Low Cost measures
i.  FORMCHECKBOX 
 Ogden Ch. 10 (marking, ,lighting, …) ppt
ii.  FORMCHECKBOX 
 low cost improvements

iii.  FORMCHECKBOX 
 Related power point – low cost safety solutions

iv.  FORMCHECKBOX 
  http://www.mhd.state.ma.us/safetytoolbox/downloads/Crosswalks.pdf   

v.  FORMCHECKBOX 
 http://www.pooledfund.org/documents/TPF-5_099/qtrly_rpt_12-2008.pdf
vi.  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/LowCost_Non-Intersection.pdf 

vii.  FORMCHECKBOX 
 http://safety.fhwa.dot.gov/roadway_dept/pubs/sa07002/horizontalcurves.pdf
viii.  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/SightDistance.pdf
ix.  FORMCHECKBOX 
 Traffic control devices - ITE Ch. 17

x. Night Lights
xi.  FORMCHECKBOX 
 Video “L” part 2: Night Lights - 13 minutes

xii. Safer Signs
xiii. FHWA Retroreflective Sheeting Identification Guide
xiv.  FORMCHECKBOX 
 Signs and markings - Ogden Ch. 10 p. 253

xv.  FORMCHECKBOX 
 Calming
1.  FORMCHECKBOX 
 Video “L” part 1: Traffic Calming – 12 minutes

2. German speed bumps 
3.  FORMCHECKBOX 
ITE ch. 23
4.  FORMCHECKBOX 
 Trafficcalming.org
xvi.  FORMCHECKBOX 
 Traffic  Control Devices/MUTCD
1.  FORMCHECKBOX 
 Warning sign
2.  FORMCHECKBOX 
 Fricker pp. 347-359 with examples and “think about it”s  (HW on pp. 367-368) MMM
3. http://www.mhd.state.ma.us/safetytoolbox/downloads/WarningSigns.pdf  FORMCHECKBOX 

4. http://www.mhd.state.ma.us/safetytoolbox/downloads/PavementMarkings_CL_EL.pdf  FORMCHECKBOX 

5. http://www.mhd.state.ma.us/safetytoolbox/downloads/PavementMarkings.pdf  FORMCHECKBOX 

6. http://www.mhd.state.ma.us/safetytoolbox/downloads/Retroreflectivity.pdf  FORMCHECKBOX 

7.  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/StopSigns.pdf 

8. http://www.ite.org/safety/issuebriefs/Traffic%20Signals%20Issue%20Brief.pdf

 FORMCHECKBOX 

9.  FORMCHECKBOX 
 ITE chs. 3-7

10.  FORMCHECKBOX 
 Ogden Ch. 9

a.  FORMCHECKBOX 
 ppt (see also other reference to this chapter)

11.  FORMCHECKBOX 
 Safety of Signals vs. 4way stops
12.  FORMCHECKBOX 
 NCHRP Report  457 Engineering Study Guide for Evaluating Intersection Improvements  (compare to MUTCD Warrant analysis – link this to the proper MUTCD section)
i)  FORMCHECKBOX 
 Operational measures
i)  FORMCHECKBOX 
 Ogden Ch.  13 Traffic management ppt
ii)  FORMCHECKBOX 
 Invite Willy to talk to class about what they are doing (late merge, cameras, …)
j)  FORMCHECKBOX 
 Maintenance functions
i)  FORMCHECKBOX 
 Workzones
(1)  FORMCHECKBOX 
 notice of proposed rulemaking for work zone safety
(2)  FORMCHECKBOX 
 http://www.workzonesafety.org/ 
(3)  FORMCHECKBOX 
 Fricker p. 339 (and video assignment? – probably no work zone  handy) NNN
(4)  FORMCHECKBOX 
 http://www.mhd.state.ma.us/safetytoolbox/downloads/WorkZones.pdf 
(5)  FORMCHECKBOX 
 http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_553.pdf 
(6)  FORMCHECKBOX 
 http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_500v17.pdf 

(7)  FORMCHECKBOX 
 Ogden Ch 11, pp. 264-266

(8)  FORMCHECKBOX 
 ITE ch. 18

(9)  FORMCHECKBOX 
 Power point
(10)  FORMCHECKBOX 
 Special conditions power point
(11)  FORMCHECKBOX 
 How to Rate a Work zone
(12)  FORMCHECKBOX 
 Things to know about Work Zone Traffic Control
(13)  FORMCHECKBOX 
 List of Videos we will see 

(14)  FORMCHECKBOX 
 Read  MUTCD 6A1 - through 6 C.(skim read the detail sections on signing)
(15)  FORMCHECKBOX 
 Power Point 
(16)  FORMCHECKBOX 
 Alt power point
(17)  FORMCHECKBOX 
 Construction Signing continued -  special attention to vehicle behavior at construction area edge drops 
(18)  FORMCHECKBOX 
 Read  MUTCD 6 E and F (Flagger and Temporary Traffic Control Devices ) 
ii)  FORMCHECKBOX 
 Winter weather maintenance

11)  FORMCHECKBOX 
 Evaluation and monitoring
a) General

i)  FORMCHECKBOX 
 Garber pp. 152.8-153.6 see end of chapter problems DDD
ii)  FORMCHECKBOX 
 Fricker pp.  315.5-319.5  HW on pp. 365-366 DDD
iii)  FORMCHECKBOX 
 Khisty p. 688-690, 696 problem 6 is a good one
b)  FORMCHECKBOX 
 Before and after analysis
i)  FORMCHECKBOX 
 With-without Rather Than Before-After
ii)  FORMCHECKBOX 
 Hauer Ch. 1 (Intro, describes the two types of studies)
iii)  FORMCHECKBOX 
 Hauer Ch. 5 and onwards
iv)  FORMCHECKBOX 
 Ogden Ch 17 (Monitoring) ppt
c)  FORMCHECKBOX 
 Time series
d)  FORMCHECKBOX 
 Models (GLMM, etc.)
e)  FORMCHECKBOX 
 Economic analysis
i)  FORMCHECKBOX 
 Ogden Ch. 16 appraisal (economic evaluation) includes HW ppt OOO
ii)  FORMCHECKBOX 
 Benefit cost analysis for black Spots and Mass Action programs
12)  FORMCHECKBOX 
 Legal Issues
a) General

i)  FORMCHECKBOX 
 Banks p. 29-30
ii)  FORMCHECKBOX 
 Fricker pp. 347 jury example plus  “think about it” question
iii)  FORMCHECKBOX 
 ITE ch. 8 Tort
iv)  FORMCHECKBOX 
 Legal issues – video “E” Lab 15: Tort Case Study; Expert witness file (expert_witness.doc)
v)  Related Problem sheet (Ed’s computer?) PPP
vi)  FORMCHECKBOX 
 See grey three-ring notebook
vii)  FORMCHECKBOX 
 reference
viii)  FORMCHECKBOX 
 Iowa code
13)  FORMCHECKBOX 
 Research and the future
a) General

i) http://www.t2.unh.edu/nltapa/Pubs/PLD-1.pdf page 25-end
ii)  FORMCHECKBOX 
 Fricker pp.  319.5 Proxies  HW on pp. 365-366 DDD
iii)  FORMCHECKBOX 
 Des Moines Register Old-time photo 1939 school crossing high tech sign
iv)  FORMCHECKBOX 
 video “K” IPTV  Alan Alda driver enhance cam, mcGurk effect (1) (20 min.)
v)  FORMCHECKBOX 
 Road Safety Research Initiatives
(1)  FORMCHECKBOX 
 SHRP II (Dave’s Pisa lecture?)
(2)  FORMCHECKBOX 
 HSM http://www.t2.unh.edu/nltapa/Pubs/nchrp_rrd_329.pdf 
(3)  FORMCHECKBOX 
 SAFETY ANALYST
(4)  FORMCHECKBOX 
 Future cars (History channel video)
(5)  FORMCHECKBOX 
 Evans Ch. 15, dramatic failure of US policy
(6)  FORMCHECKBOX 
 Evans Ch. 16, vision for a safer tomorrow
(7)  FORMCHECKBOX 
 Brussels conference “Safe Highways of the Future” DVD

Additional references
 FORMCHECKBOX 
 Safety management systems and planning 
1)  FORMCHECKBOX 
  AASHTO Strategic Highway Safety Plan
2)  FORMCHECKBOX 
 ITE ch. 1

3)  FORMCHECKBOX 
 ITE ch. 2

4)  FORMCHECKBOX 
 Components of Safety Conscious Planning - Mary S presentation

5)  FORMCHECKBOX 
 Plansaf
 FORMCHECKBOX 
 Traffic conflict analysis
·  FORMCHECKBOX 
 Fricker pp. 319-323 (good class project for data collection plus the think about it on p. 323) could be used to write a short report.

·  FORMCHECKBOX 
 Shauna Hallmark’s SHRP II project
·  FORMCHECKBOX 
 Tech brief on surrogate safety assessment model

 FORMCHECKBOX 
 3R safety: http://safety.fhwa.dot.gov/roadway_dept/pubs/sa07002/horizontalcurves.pdf 
 FORMCHECKBOX 
 Roadway Safety Tools for Local Agencies http://www.t2.unh.edu/nltapa/Pubs/nchrp_syn_321.pdf
 FORMCHECKBOX 
 Motorcycles
·  FORMCHECKBOX 
 http://safety.fhwa.dot.gov/mac/mac_road_safety/mac_road_safety.pdf 

·  FORMCHECKBOX 
 Motorcycles Traffic Safety Fact Sheet (DOT-HS-810-990) 
 FORMCHECKBOX 
 School zones and safe routes to school
·  FORMCHECKBOX 
 School Transportation-Related Crashes Traffic Safety Fact Sheet (DOT-HS-810-997) 
·  FORMCHECKBOX 
 http://safety.fhwa.dot.gov/saferoutes/index.htm
·  FORMCHECKBOX 
 Shauna’s project

·  FORMCHECKBOX 
 MUTCD ch. 7
·  FORMCHECKBOX 
 Reference Study
·  FORMCHECKBOX 
 Power Point
·  FORMCHECKBOX 
 References from Iowa DOT
·  FORMCHECKBOX 
 See: Handbook of Simplified Practice for Traffic Studies, Chapter 6: School Zone Programs
·  FORMCHECKBOX 
 See: Potential Engineering Solutions from SRTS Guide, and Full Engineering Chapter
·  FORMCHECKBOX 
 See: Walkinginfo.org engineering solutions
·  FORMCHECKBOX 
 See: ITE School Route Planning for Design and Safety
·  FORMCHECKBOX 
 See: Safe Route to Schools Maps (Las Vegas)

·  FORMCHECKBOX 
 Read: Good example of Technical Memo
 FORMCHECKBOX 
 Crash reconstruction
·  FORMCHECKBOX 
http://www.mapscenes.com/  
· Reconstructing traffic accidents Piecing together the telltale signs to discover the truth.
·  FORMCHECKBOX 
 People vs. John Doe Michael Kravitz, P.E., Consulting and Forensic Engineer

·  FORMCHECKBOX 
 Video “M” part 2: Anatomy of a Crash - 50 minutes

 FORMCHECKBOX 
 Positive Guidance

·  FORMCHECKBOX 
 Power point #1
·  FORMCHECKBOX 
 Power point #2
 FORMCHECKBOX 
 Crash risk migration
 FORMCHECKBOX 
 Strategic Highway Safety Plans
Not used (from TRB safety 101) note: a few other sections were also not used
1.4
Road Safety Demographics 

1.4.1
Demographic Characteristics 

1.4.2
Cultural Factors

1.4.3
Demographic and Cultural Trends

1.4.4
Social Trends

1.6.1
Types of Road User Decisions?

1.6.2
Stages of Decision Making?

1.7.5
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4.2.5
Linking SWiPS to a Safety Management Program 

4.3.2
Comparing Crash Type Occurrences

4.3.3
Example of Crash Type Analyses

4.4.2
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5.1
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5.1.5
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5.2.5
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5.5.1
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5.5.2
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5.5.3
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5.5.5
Measuring Coalition Effectiveness

5.6
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5.6.1
Venues Used to Update Knowledge

5.6.2
Road Safety Search Engines

5.6.5
Professional Research Reports

5.7
Stimulating Change

5.7.1
Elements of an Information/Communications Plan

5.7.4
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5.7.5
Resource Requirements for Information Delivery

5.8.1
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5.8.3
Sources, Requirements, and Limitations of Funding

5.8.5
Best Practices for Accessing Funding

5.9
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5.9.1
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5.9.2
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5.9.3
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5.9.4
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5.9.5
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5.10.3
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