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Poll Slide #1

What influenced you to attend this
session?

1. Recommended by a co-worker
2. My Boss

3. Interest in the topic

4. Related to my job




Poll Slide #2

Employer/representation

Federal Government
State Government
Local Government
Consultant

General Public

viphWwnN R




Poll Slide #3

Level of Understanding of the use
of the HSM

1. I don’t understand

2. | need more practice

3. lunderstand and can do this
myself

4. | can do this and explain to
someone else
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Highway Safety Manual Update

* Statewide Update - Joe Santos

* Planning update — Martha Hodgson

* EMO Update - Victor Muchuruza

* Roadway Design Update - Jeremy Fletcher
» Traffic Operations Update — Alan El-Urfali

* Resources and References — Joe Santos

* Questions/Roundtable - All

20t6_|——

?esign Training
- Expo




Highway Safety Manual Update

Statewide Update

Joe Santos, PE, State Safety Engineer, State Safety Office,
FDOT, Central Office (Tallahassee)




Highway Safety Manual Update

* Statewide Update - Joe Santos
* CO HSM Core Team and District Champions
* HSM Implementation Policy
* HSM Training (WBT and Workshops)
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Highway Safety Manual Update

Planning Update

Martha Hodgson, Systems Planning Office/Environmental
Management Office, FDOT, Central Office (Tallahassee)
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Safety Data for Interchange
Access Requests (IARs)

* Past
* Crash Rates Data
* Present +
* Crash Patterns
* Location TOOIS
* Type
* Review —
* Stretch Goals Improved
* Interactive Highway Safety Design o o
Model (IHSDM) Decision
* Interchange Safety Analysis Tool- 3
Enhancedg(lsmfe)y ! Maklng




Interchange Safety Analysis Tool-
Enhanced (ISATe) Research

* Quantify the accuracy of the HSM'’s safety
prediction methodology within ISATe Tool
* Before and After testing

* Secondary outcomes

* Data Requirements
* Level of Effort

“*Separate effort to develop methodology
guidance for using HSM tools in IAR processes

20t6_|——
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Existing Guidance

* Interchange * Require
Access Request * 3 years of data
Users Guide * Crash Types

Crash Locations
Review of data

* Traffic Analysis . N?C atdveﬁﬁ inpptacttor; the
safety of the interstate or
Handbook crossroad

* Recommend

* 5 years of data
* HSM

2016 |——
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Highway Safety Manual Update

Project Development
and Environmental
(PD&E) Update

Victor Muchuruza, Environmental Management Office,
FDOT, Central Office (Tallahassee)




Safety Analysis in PD&E Studies

» Safety is part of existing conditions analysis—
evaluate existing safety performance

* Safety is one of the criteria in Comparative
Alternatives Analysis

Procedural Guidance is included in the NEW
Part 1, Chapter 5 Traffic Analysis Chapter

Under Final Approval
( pproval) e

)esign Training
- Expo




Safety Analysis

* Analyze crash history to assess the existing safety
performance and evaluate the potential safety
implications of a project

* Assess future safety performance using predictive
methods such as HSM methodologies and tools

* Exercise engineering judgment when analyzing,
interpreting and presenting safety performance of a
project in conjunction with other criteria

* Meaningfully present safety performance of a project
to both technical and nontechnical audiences
2016 |
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Use of HSM in PD&E Studies

The following project development activities can
benefit from the use of HSM:

* Define or refine purpose and need for the project
* Develop and refine project alternatives
* Analyze and evaluate project alternatives

It may be possible to estimate predicted

crashes and expected crashes for the
future

20t6_|——
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Use of HSM in PD&E Studies

* Estimating future crashes with and without safety
Improvements

* HSM’s human factors fundamentals can help project
analysts identify safety-specific needs for the projects
and estimate the potential for safety improvements.

* Relative comparisons of magnitude of potential
safety impacts based on change in crash frequency
from CMFs

20t6_|——
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Alternatives Evaluation

= Appropriately use HSM to quantify the
anticipated change in crash as the result of
proposed improvements

= If Purpose and Need for a project is Safety
* Eliminate alternatives that would have negligible or
adverse effect on safety

* The documentation to support the elimination of
alternatives could include the information derived

from the HSM methods
* Propose mitigation to address safety impacts 20£4J
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Scoping HSM Safety Analysis

* Safety is part of Purpose and Need for the project
* Projects that claim a safety benefit

* Projects where there could be a substantial
difference in safety for the alternatives analyzed

* Projects with existing safety issues

20t6_|——
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Highway Safety Manual Update

Roadway Design
Update

Jeremy Fletcher, PE, Roadway Design Office, FDOT, Central
Office (Tallahassee)




Roadway Highlights

* Developing Roadway Processes

* New PPM Language and Tables

* 1-10/1-95 Interchange Design Exceptions

* |-95 Express Design Exceptions

* Intersection Lighting Justification Process
* Florida Specific HSM Functions and CMFs
* Training

20t6_|——
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Roadway Tool: How we use it...

* Typical Section evaluations
* Width Reallocations
* Constrained urban areas
* Complete Street retrofits

* Design Exceptions and Variations

* Justifications for:
* Roadway improvements
> Widening
* Site specific safety issues

20t6_|——
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PPM Language

» PPM Section 23.4: Highway Safety Manual (HSM)

The AASHTO Highway Safety Manual provides
analytical tools and techniques for quantifying
the potential effects on crashes as a result of
decisions made in planning, design, operations
and maintenance. The new techniques and
knowledge in the HSM reflect the evolution in
safety analysis from descriptive (historical)
methods to quantitative, predictive analyses.
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PPM Tables for HSM Analyses

Table 23.5.3 HSM Calibration Factors for Florida (2012)

FDOT Segment Calibration Factors

. Calibration

Segment Type Abbreviation Factor (Ca)
Rural 2-lane, 2-way Undivided R2U 1.00
Rural 4-lane Divided R4D 0.68
Urban 2-lane Undivided U2u 1.02
Urban 3-lane with a Center Two-Way Left Tum Lane U3ZLT 1.04
Urban 4-lane Undivided U4y 0.73
Urban 4-lane Divided 4D 1.63
Urban 3-lane with a Center Two-Way Left Tum Lane USZLT 0.70

FDOT Intersection Calibration Factors

Rural 2-lane 3-Leg Stop-Controlled Intersection R235T 1.20
Rural 2-lane 4-Leg Stop-Controlled Intersection R245T 0.90
Rural 2-lane 4-Leg Signalized Intersection R2450 1.00
Rural Muliilane 4-Leqg Signalized Intersection REMa5G 1.00
Urban 3-Leg Stop-Controlled Intersection U3sT 0.98
Urban 3-Leg Signalized Intersection U356 1.56
Urban 4-Leg Signalized Intersection 456G 1.00
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PPM Tables for HSM Analyses

Table 23.5.4 HSM Crash Distribution for Florida (2010-2014)

Rural Roadways Urban & Suburban Arterials Freeways All
3 o E o
RERERE R ERERE 2
E | ST &= H = = H = e ® o
. =22 | B2 % o | B3 E - B S| =6 E 4 = o o a
Facility Type :_,E =i "'i 35 'I'E :’i %i mg E g E 'EE
BB |5 | ET (5 (5|50 = |es
< |3 | |8 : | 2
Fatal K| 0032 | 0.029 | 0.030 | 0.009 | N/A | 0005 | 0008 | N/A | 0019 | 0006 | 0.004 | 0.008

'"mﬁﬂfﬁtmg A| 0116 | 0111 | 0112 | 0062 | NfA | 0.037 | 0055 | Nja | 0.081 | 0043 | 0,039 | 0.049

Mon-
incapacitating | B | 0.156 | 0182 | 0.206 | 0.166 | NfA | 0.126 | 0.158 | NjA | 0.165 | 0.131 | 0.124 | 0.141

Injury

Possible (or
minor) Injury C| 01% (0219 | 0197 | 0223 | NfA | 0209 | 0239 | NfA | 0177 | 0216 | 0223 | D224

Property 0| 0461 | 0.460 | 0.453 | 0540 | mya | 0623 | 0.540 | mya | 0558 | 0.604 | 0610 | 0577

Damage Only
,_20’6 /,\—/_ ‘ 5
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HSM I-10/1-95 Example

* Operational Improvements Project
* Design Exception for Shoulder Width

o

S g {

Edison Ave

Edison Ave Edison Ave

tho



HSM I-10/I-95 Example

* |-10 Westbound (Looking East)
* Substandard Inside and Outside Shoulder Width

LA R/W VARIES !
S ’ | ' |
48 e 24'-50' -
|
t. 33-94 mb 12 12 12 12 12 . 0-260 | 12-24 \
| BORDER NSHLDBF LANE | LANE | LANE | LANE | LANE GORF LANE yE
2 c T N n n !
TRAFFIC \|| || || I
RAILING / \/ \/ \/
- 72" _\PROFILE GRADE — 1 '
WIDEN POINT
[
MATCH e ——— ———— ] \._
EXISTING' o — (—— - e ———— ———— —-J I:
REFER TO. ___O_QG,,T_———:- e — —
RAMP ¥ -1 ] -
e
RAMP V I |
RAMP U2
L \—Shldr Joint Line

M



HSM I-10/1-95 Example

* Existing Condition

2016 h
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HSM I-10/1-95 Example

* Single vehicle crashes...
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HSM I-10/1-95 Example

* Multiple vehicle crashes...
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HSM I-10/1-95 Example

* Calculating Mainline Shoulder Width CMFs
* Use Weighted Average or Narrowest Width
* Multi-Single Vehicle CMFs

Inside Shoulder Width CMF - 3

- :";

This segment has @'f(;ot paved shoulder. 7

CMF 3 £ ac me. 5 = explax[Wis — 6]) = exp(-0.0172x[£.5°6]) = 0.958
CMF ;5 ts ac. mv, pdo = explax[Wis — 6]) = exp('0.0153x@'6]) =0.962
(CMF 3. 5. ac. sv. i = exp(ax[Wis — 6]) = exp(°0.0172x[2{§‘6]) =0.958
CMF 5 1 ac v pdo = explax[Wic — 6]) = exp(-0.0153x[6.5-6]) = 0.962

2016 _|——
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HSM I-10/1-95 Example

* Calculating Horizontal Curve CMFs for Ramps

* Average Entry Speed for Curve (V. ;) in ft/s
* Engineering Judgment

ent, i

* Posted Speed or Greater |SPEED CURVE
* Advisory Speed or Greater LIMIT 4 0
S0 [T
Horizontal Curve CMF -1
C;\IFI rps. 2ex. v, z — 1.0 + ax (1,000/32.2)[2(\’@11(,] / Rl)-: PCJ
J
2
Y (Vent1/ R)2 Pe1 = (QﬁiSO)?*O.GG) * @2869)3*0.14) + @212)3*0.19) =0.0022
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HSM I-95 Express: Lane Widths
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HSM I-95 Express: Typical
Section

EXISTING VOISE WALL
TO REMAI. ISEE BELOW

L T e e
fsﬂ UCATION

rou Ledtid ' § SURVEY & G CONSTRUCTION : |
l r
A R LINE— 14 AW VAES SOUTHBOGAD (71 TG 55%) YANNES e H SRtz
T 'R Py DOAGER NIGTH
2 2o | w 76 o cousTAYCTIO LIITS 0¥ CONCRETE PAVEMENT RECONSTRUSTION ' 1* '
l I SNOWLDER VARES 25 10 SIHMNDIR VAAIFES T TO & I I
4 1 ere| oar iy . ar a4y X F I8 ’-\ [ 1 e b e e e o ar ssael ||
FAVE L4 HJ MANASE or oy o & ven
mercseo~ b | | Giioe| 2L | dhe | ke | e | uwe | AT MONE OMUNEC] | v | e | e | e [Sapm| || R~ pRONSED
GYARDVAIL ..
T l l ' l 4 1 l l ' ' ' z ' ' ! WISC ASPHALT PAVT
USC ASPHALT AW T~ dad pée <1516, \WDEX 430)
STD. INGEX 400} XA| 008 0oy (L) 052 062 o047 00s | asm| | pae 142 ¢, L7 002 0.02 sar des {
Y e i s e SaEe e W
zusn%o ‘u n%c
g{%'; . FEPEYSS JANE MARCEA & 10 OO KISTING WEDVAN EXPIESS (AVE WASKER @& 20 OC
U"l' (] g’ “”V;WN BARAILR "“‘.DAFR
TER TO
waAIN
EXISTING NOISE W EXISTING NOISE WALL
RO NN Y B T DasfiTe v ToTN STRIT TYPICAL SECTION #1 STa 196rs095 10 SIA Ji00sk st o
FAOM N.W. 29TH STREET BRIDGE T0 NW. 79TM STREET DIAMIND CAINGING O ALL CONCRETE PAVENENT IS REQUIRED
\\\\\\\”” "y @ SURVEY § CONST. STA 153454,36 TO STA. 314+21.50 (SR 9N/ 1-95 ) @ wurnores scas Aow #OK PAVEMENT RECOWSTRATION
N ed BRY‘WW/// DESIGN SPEED 60 MPH ey~ dmniend
A mEm e Y Y, AUY AIKILLANY
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HSM I-95 Express: Lane Width

* Dual Analysis using HCM
and HSM

* High Crash Costs

* Very High R/W and
Construction Costs

Submittal/Approval Letter

To: Christopher Tavella, P.E.. Date: May 19, 2016
District Design Engineer

Financial Project ID:  429300-3-52-01 New Construction (0J) RRR (@)

Federal Aid Number:  N/A

Project Name: SR 9A/1-95 Rigid Pavement Rehabilitation

State Road Number:  __9A Co. /Sec. /Sub.:  87270/000

Begin Project MP: 4253 End Project MP:  7.294

Full Federal Oversight: Yes (0) No (@)

Request for Design Exception (&) , Design Varniation ([J)

(For Design Exception or Variations Requiring Central Office Approval)

Re-submittal: Yes (B) No(0) Original Refd 2758 - _1-_0
Requested for the following element(s):

(D) Design Speed () Lanc Widths () Shoulder Widths () Bridge Widths
() Structural Capacity () Ventical Clearance () Grades () Cross Slope
() Superclevation () H 1 Alig () Ventical Al () Stopping Sight Distance

() Horizontal Clearance () Other

The SR 9A/1-95 Rigid Pavement Reconstruction Segment 3 Project involves reconsiruction of the existing concrete pavement from north of
NW 29th St. (MP 4.253) 10 north of NW 79th St. (MP 7.294), The project segment is classified as an Urban Principal Arierial Frecway and
is pant of the National Highway System (NHS) and Strategic Intermodal System (SIS). The design speed is 60 mph and the posied speed is
55 mph, The project is located in the City of Miami. Miami-Dade County, Florida

he scope of the project s to reconsiruct 3041 miles of SR IA/1-9S mainline pavement. shoulder pavement, on and off ramp pavement.
perform drainage repairs and impi . and sting hridge ruiling at five bridges along the project corridor

“The puspose of the project is 1o extend the service life of the pavement structure and upgrade all outdated safety roadway barers 10 current
design standards and There are or capacity proposed as part of this project

The project is proposed to be designed in accordance with the 2016 FDOT Plans Preparation Manual (PPM) Volume 1, Chapter 25 Design
Criteria for & RRR projects. FDOT PPM Chaptes 25 states that for interstate facilitics, the RRR design critesia is new construction criteria
as found in Chapter 2. In the case of lanc width, the minimum criteria stated in Section 2,1.1 s 12 feet for a freeway facility. AASHTO A
Policy on Geometric Design of Highways and Streets, 2011, criteria states that the required lane width on a freeway facility is 12 feet

Within the entire peoject limits of SR 9A/L9S from MP 4 253 to MP 7.294 the existing general purpose lane widths. managed lane widths.
and wuxiliary lane widihs are 11 feet which do not comply with FDOT PPM nor AASHTO criteria

A design exception is being requesied to maintain the existing 11.0 fool lane widihs in the managed lanes. general purpose lanes, and
auxiliary lanes.

% [y el o sl

Uni Aszodi, P.E. Respansible Professional Engineer / }

Approvals:
I
R pae _S5[3y|lb NA Date
Christopher Tavella. P E i Assistant Structares Design Engineer

District Design Engincer

A B . /5, -

Michacl Shepard, ' E State Structares Design Engincer
State Roadway Design Engineer

NIA Date B Date N
State Chief Engincer Joege Rivera
FHWA Transportation Engincer
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Intersection Lighting Analysis

* FDOT Vision: Fatality Free-Let’s reduce Nighttime
Pedestrian Crashes.
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Intersection Lighting Analysis

* HSM CMFs: Nighttime Pedestrian Crash
Reductions (42%),

* 38% Reduction (All Nighttime Injury Crashes)




Intersection Lighting Proposal

* Prioritized using HSM Method from Chapter 7.

* Justified based on Benefit-Costs.

* Segments of Intersections Planned for Retrofits.
* LED Lighting is planned.

* District Distributions for funding calculated based
on need.

* Justified lighting for over 2500 Intersections.

20t6_|——
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HSM Training Dellverles ‘

* Two-Day Design Exception
Course (4 Hour HSM)

* FY 15/16 (FDOT Staff)
* D-2, D-4, TPE (Consultant Delivery)

* FY 16/17 (FDOT Staff)
‘ D'1) D'B) D'S) D'6) D'7
* One-Day Design Exception
Workshop

* FY 16/17 (Consultants)

* 5-District Workshops: Spring 2017,
Remaining 3: Fall 2017

* HSM Webinars and Workshops
(Fall 16/Spring ‘17)

S e !
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Roadway QA Contacts

Roadway Design / Quality Assurance / About Us

About Us

Jeremy Fletcher, P.E. P.S.M.
Quality Assurance Administrator
(850) 414-4320

Email: Jeremy.Fletcher@dot.state.fl.us

Benjamin Gerrell, P.E.

Quality Assurance Engineer

(850) 414-4318

Email: Benjamin.Gerrell@dot.state.fl.us

Brad Bradley, P.E.

Quality Assurance Engineer

(850) 414-4295

Email: Brad.Bradley@dot.state.fl.us

Taylor Carlquist

Quality Assurance Engineer

(850) 414-4317

Email: Taylor.Carlquist@dot.state.fl.us

2016 _|——
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Highway Safety Manual Update

Traffic Operations
Update

Alan El-Urfali, PE, Traffic Operations, FDOT, Central Office
(Tallahassee)




New MUTS Chapter

CHAPTER 5 DATA COLLECTION FOR
TRANSPORTATION SAFETY STUDIES

9.1 PURPOSE

(1) The purpose of the Traffic Safety Studies chapter is to provide guidance on the
data collection requirements for conducting a safety study including application of
the Highway Safety Manual (HSM). This chapter is divided into urban/suburban
arterials and rural roadways. It is further subdivided into segments and
intersections within each of these sections. Classifying an area as urban,
suburban, or rural is subject to the roadway characteristics, surrounding
population, and land uses, and is at the user's discretion. The HSM provides
guidance on urban and suburban classification by population in the Part C —

Introduction and Application Guidance.
2016 | h
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Table 5-1. Facility Types and Site Types Included in the HSM Predictive Method
(Source: Highway Safety Manual, 2010, Table 3-2)

Intersections

Undivided Divided
HSM Chapter Roadway Roadway
Segments | Segments

Stop Control on

Minor Legs St

3-Leg 4.Leg | 3-Leg | 4-Leg

10. Rural Two-Lane highways v v v v
11. Rural Multi-Lane Highways'’ v v v v v
12. Urban and Suburban Aterials? v v v v v v

1. Methodology available for four lane divided and undivided. No methodology is currently available for six lane rural highways.
2. Methodology available for two lane undivided, three lane with center two way left turm lane, four lane divided and undivided, and
five lane with center two way left turn lane. The methodology for six lane arterials is under development.
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TEO-IXNHISh

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION TRAFFIC ENGINESRING
DATA COLLECTION RURAL MULTI-LANE ROADWAYS SRERATIONS

Gemeral Analysis Information Site Information

Segment Mumbsr Roadway Mame

Segment Limits Location

Analysis Year Project HNumber

Notes

1) A roadway must have homogeneous characteristics in order to be analyzed as a single segment. If amy characteristics
chamge, including any of the data inputs in this spreadshest, then the roadway must be analyzed as separate segments and this
spreadsheet should be copied and filled out for 2ach analysis ssegment independently.

2) Values in this spreadsheet may be copied and pasted directly into MCHRFP 17-38 spreadsheets which are available from
FDOT Safety Office upon reguest. Mate that only values and not formulas should be copied.

Field Data Collection

Roadway type (divided / undivided)

Length of segment, L (mi)

89,300 (Divided)

AADT (vehiday) AADT e = 33,200 (Undividied) (vehiday)

Lane width (f)

Shoulder width (ft) - right shoulder width for divided [if differ
for directions of travel, use average width]

Shoulder type - right shoulder type for divided

Median width (ft) - for divided only (if analyzing an undivided
segment, place the text "Not Applicable” in the input box)

Side Slopes - for undivided only (if analyzing a divided segment, place
the text "Not Applicable” in the input box)

Lighting (present/'not present)

Auto speed enforcement (present/not present)

Calibration Factor, Cr

Spurce; NCHRP 17-38 HSM Spreadshects

)e
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TRAFFIC EMGINEERING
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION OFERATIONS
DATA COLLECTION URBAN/SUBURBAN ARTERIALS - INTERSECTIONS s
Gerneral Analysis Information Site Information
Intersection Mumber Roadway Mame
Intersection Mame Location
Analysis Year Project Mumber
Hotes

1} Values in this spreadsheet may be copied and pasted directly into NCHRP 17-38 spreadsheets which are available from FDOT
Safety Office upon request. Mote that only values, and not formulas should be copied.

2) 3ST= 3 leg stop control, 35G= 3 leg signalized, 45T = 4 leg stop control, 45G = 4 leg signalized

Field Data Collection

Intersection type (35T, 35G, 45T, 45G)

AADT o (vehiday)  AADTwae= 67,700 :hiday)
AADT rpsr (vehiday)  AADTuax= 33,400 :hiday)
Intersection lighting (presentinot present)

Calibration factor, C,

Data for unsignalized intersections only:

Number of major-road approaches with left-tum lanes (0,1,2)
Number of major-road approaches with right-tum lanes (0,1,2)
Data for signalized intersections only:

MNumber of approaches with left-tum lanes (0,1,2,3,4) [for
356G, use maximum value of 3]

MNumber of approaches with right-tumn lanes (0,1,.2,3 4)
[for 355G, use maximum value of 3]

Number of approaches with left-tum signal phasing [for
356G, use maximum value of 3]

Type of left-tum signal phasing for Leg #1
Type of left-tum signal phasing for Leg #2
Type of left-tum signal phasing for Leg #3
Type of left-tum signal phasing for Leg #4 (if applicable)

Number of approaches with right-turn-cn-red prohibited
[for 355G, use maximum value of 3]

Intersection red light cameras (present/not present)

Sum of all pedestrian crossing volumes (PedVol) —
Signalized intersections only

Maximum number of lanes crossed by a pedestrian (Ngnes)

MNumber of bus stops within 300 m (1,000 ft) of the intersection
Schools within 300 m (1,000 fi) of the intersection
(present/not present)

Number of alcohol sales establishments within 1,000 ft of

the intersection

SOUrCE: NCHRR 17-3 HSM Sorsacshests
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STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION TRAFFIC ENGINEERING
CEERATIONG
COLLISION DIAGRAM - INTERSECTION s
Gerneral Analysis Information Site Information
Intersection Mumber
Intersection Mame Location
Analysis Years Project Mumber
Hotes

1) Collision diagram symbology illustrated in Figure 54 of Chapter 5 of the Highway Safety Manual should be used.

2) The legend may be used to carfy symbology that identifies total number of crashes, injuries, fatalities, pavement conditions, etc.

Field Data Collection

Legend Legend
C DryClear L Dawn/Dusk 1€ Rearend
W Wet D Day —>|€ Head-On
N Might A Alcohal or <73 Sideswipe
O Injury Drug-Related i||,.- Angle
@ Fatal
Street Name ®
E
&
=
o
Summary
goe
ofal Injury Crashes
Tofal Fatal Crashes

Tofal POC Crashes

Source: Adapted fom HSM Figurs 5~
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CHAPTER 14 ROADWAY LIGHTING JUSTIFICATION
PROCEDURE

14.1 PURPOSE

(1) The procedures for roadway lighting justification are based on FHWA guidelines
contained in the August 2012 FHWA Lighting Handbook. In Florida, the
predictive methodologies contained in Part C of the Highway Safety Manual
(HSM) are given priority and should be used for the lighting justification crash
cost analysis where applicable. The safety impact of existing or proposed lighting
projects can be quantified with predictive equations (safety performance
functions — SPFs) available in the HSM. These formulas allow for the prediction
of crash frequency for a given facility with and without lighting. The crash benefit
of lighting installation is then converted to dollars and a benefit/cost (B/C) ratio
and/or net present value (NPV) is computed using the cost of the lighting project.

2016 | h
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Figure 14-1. Lighting Geometric and Operational Factors Form No. 750-020-20

v ISER030
Stae of Florida Deparimert of Transpodelion TeAr '-}f:"'“-'"‘"‘-'
Febiary JU3s
LIGHTING GEOMETRIC AND OPERATIONAL FACTORS i
Item - Weigh Enter score
Rating Factor "R"
No. Classification Factor & TUW" R" Here “RUXCW"
1 2 3 4 5
G: Factors [See Note 6]
1 |Numbe of Lanes =4 5 6 7 23 0.15 3| ©.é5
2 [Lana Wicth ift.) SILR 112t0 112 105to 12| @9t 105 <08 0335 2 07
3 |Mecian Openingsimile <4 or Lway dwsd 3ro12 121015 | 215 or No Mecian | 1.40 2| 28
4  |Driveways and Ertrances/mile <32 3210 A4 €4tn 97 37t 129 =129 1.40 2 22
5 |Morizontl Curve Radius {ft.) >1969 1476 1963 73810 1476 | 57410738 <574 3.90 g| 295
6 |Vertical Graces [3) <3 toll 4to s 517 =7 033 1| 038
7 |Sight Dstance (it} 683 492 to 683 285t0 492 | 197 10295 <197 015 4!
2 |Parkirg Prohbitec Loading Off Paal Dne Sica Bath Sides 010
Subtotal Geometrk Factors| &
Operational Factors
9 |Sigraizad Interzections {94 80 to 100 70to 20 60to 70 501060 01050 0.15 2 0.2
All Mejer Substantial . Infrequent Number
10 |Left Turn Lare Intarsectiors| Number of Major Mo Ma'pr "a'th."t or TWTL 0.70 2L
2 Intersections | Intersections|
orlway Intersectiors See Notes 18 3) 3
11 [Macian Width (ft.) >32 20to 32 10to 20 410 10 Dto d 0335 3| 108
12 |Operatng or Fostad Speed imph (3ee Note 5] 525 30 35 45 250 0.60 4] 24
12 |Pecastrian Activity Leval (Soa Note 2) low Madium High 313 3| 9.48
Subtotzl Environmental Factors] 153 |o
Environmental Factors
| perant Ad
va: | SRR REpOTSlopindhtAdpEaR TS il nilto 30 0080 | 60100 >¢0 015 06
Raad (%) (See Note 41 4
15 [Area Classificatior Rural Incustrial Rescental | Commercial Downzown 015 Y
¢ |Diemaace from Davelopmant o Roadwaiy ] 200 1500200 | 100tat%0 | 30tn100 <t 013 15
See Note 4) 100
17 |Ambiert {off Roacway] Lighting Nil Sparse NModerate Distracting Intense 138 3 4.14
Atal Amost | m:;;‘:’m
18 |Kkaisec Curb Median None Continuous Intersections | Intersections (509 0.35 14
s
(100%) {51% 10 99%] {See Note 7| 4
Subtotal Environmental Factorz|
Collision Factors
5 3 >20
q
19 |Night to-Day Cellsion Ratio | <1 I 10t01.2 | 12t015 I L1020 l (See Note 1| I 555 | 3
Subtotal Collision Factors
Notes 1 Lighting Warra ntec G+0 =+ E+A=zTowl Warranting Points  30.39
2 Peclestrian Activity Level Warranting Condition  50.00
3 Twe Way Left Tum Lere Difference = 3099 D
1 Devalaamert definac as Cammarcial, Incustrial or Rasidential Buileirgs
S 85tk Percentile night spead should ke uied if avaiable, otherwise poitad Spaec Limit shall e Lsad
b Worst case geometric factars far a segment of raadway shali apply 20,6 /

! Ako Incluoes selatz¢ macians (ron-continuous) betwear intersections -
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14.3.1 Net Present Value Computations using the HSM
Methodology

(1) The NPV computations when the HSM methodology is applicable can be
computed using the procedure outlined in this section. The use of a spreadsheet
is required. Example spreadsheets can be downloaded from the MUTS website
for the application of the HSM Methodology NPV calculations. NP computations
can be conducted using a six step process, outlined as follows:

20t6_|——_ h
?esign Training

Erpo



(c) Step 2A: Compute the annual costs using FDOT costs contained in
Chapter 23 of the Plans Preparation Manual (PPM) and shown in the table below.
The following tables below illustrate the computation for two years of data, 2012
and 2013. This process is repeated for each year in the design life of the project.

Crash Severity Comprehensive Crash Cost
Fatal (K) $10,100,000
Severe Injury (A) $818,636
Moderate Injury (B) $163,254
Minor Injury (C) $99,645
Property Damage Only (O) $6,500
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HSM Websites

* AASHTO HSM,
http://www.highwaysafetymanual.org/
* About, Getting Started, Tools, Training, Resources

» FHWA HSM,
http://safety.fhwa.dot.gov/rsdp/hsm.aspx

* Outreach materials, Guidance, Case Studies

* FDOT HSM, http://www.dot.state.fl.us/safety/11A-
SafetyEngineering/TransSafEng/HighwaySafetyManual.shtm

* Crash Distribution, Calibration Factors, Organizational
Chart, Implementation Summary, Implementation Plan
Timeline, Presentations

* TRB, NCHRP 17-45, Freeways and Interchanges
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=2512
2016/,Ji5
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HSM Websites - AASHTO HSM

Highway Safety Manual
AASHIC

Home About Getting Started Implementation Tools Research Resources Training Related Resources FAQs Contact

Welcome to the Highway Safety Manual (HSM) web site — the source for information on quantifying and evaluating highway safety
performance using the Highway Safety Manual. This web site includes information on:

What the HSM is about;
How to get started using the HSM;

The best approach to_implementing the HSM;

What tools, training, and resources are available; and
How to purchase the HSM.

While this web site is hosted by AASHTO, the Association works closely with the Federal Highway Administration (FHWA) Office of Safety
(click here to visit the FHWA HSM web page) and the Transportation Research Board (TRB) Highway Safety Performance Committee on
issues related to the HSM.

Click on the boxes below to find out what's new, view an informational video on the HSM, reach out to HSM users through our Discussion
Forum, or find out the technical changes to the document.

Check Out Learn More About Visit updated : Visit the_
What’s New HSM Errata Discussion

* * o ‘ .’, Forum




HSM Websites - FHWA HSM

Highway Safety Manual

A new generation of highway safety analysis tools is being deployed to the

transportation community through several innovative research efforts. The
Highway Safety Manual (HSM) is published by the American Association of
State Highway Transportation Officials (AASHTO). FHWA has developed
supporting implementation tools including the Interactive Highway Safety
Design Model (IHSDM}) and the Crash Modification Factors (CMF)

Clearinghouse. These tools will greatly advance state and local highway Hiakhw f N |
agencies’ ability to incorporate explicit, guantitative consideration of safety into S Sy SE ety Manua

their planning and project development decision making. L

The first edition of the H3M provides the best factual information and tools in a

useful form to facilitate roadway planning, design, operaftions, and

maintenance decisions based on precise consideration of their safety consequences. The primary focus of the HSM is the introduction
and development of analytical tools for predicting the impact of transportation project and program decisions on road safety.

AASHTO’s Highway Safety Manual Webpage

AASHTO's Highway Safety Manual webpage, highwaysafetymanual org, serves as the official HSM website where you can find the most
up to date information and new developments on the HSM.

HSM Outreach Matenals
HSM Technical Support
Guidance

H3M Training

Case Studies

H3M Data Support

HSM Tools

Additional Resources

HSM Qutreach Materials
» HSM Overview Brochure
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HSM Websites — FDOT HSM

State Safety Office

State Safety Office / Safety Engineering / Highway Safety Manual

Highway Safety Manual

Welcome to the Florida Department of Transportation Highway Safety Manual (HSM) webpage on HSM statewide implementation
efforts. This page will be focused on providing information on what implementation efforts have been done and are planned to do.
Key information will include implementation plan timeline, management presentations, district projects, and training schedules. Also
included on the site will be links to national implementation efforts of the HSM. We welcome you to visit the site often as this page
will be frequently updated as the department moves forward with HSM implementation efforts.

Flease feel free to contact Joe Santos, FDOT, Safety Engineer, joseph.santos@dot.state. fl.us, 850.414.4097 should you have
any questions.

FDOTHSM User Guide 2015

FDOT Crash Distribution 2008-2012

FDOT Calibration Factors 2012

FDOT HSM Organizational Chart

FDOTHSM Implementation Summary

FDOT HSM Implementation Plan Timeline J\
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National Training Activities

http://www.highwaysafetymanual.org/Pages/Training.aspx

AASHTO = Highway Safety Manual = Training @ E ﬂ

Training is an important first step before using the HSM. Following is a brief descripbion of the various training programs
currently available to help state DOTs maximize the effectiveness of the HSM.

H5M Online Overview Course — (FHWA-MNHI 380108) is now available free of charge through the National Highway
Institute (NHI) web site.

H5M Training Guide - This guide focuses on identifying HSM training currently available to state and local agencies who
are considering implementation of the HSM.

MHI HSM Training Courses — FHWA has developed training courses on specific parts of the HSM that are offered through
the Mational Highway Institute (NHI).

Webinar Series - The FHWA HSM webinar series, which began in June 2010, was recorded.
Trainimg Webinars - These webinars are available from the FHWA Resource Centear.

Us Roadway Safety.org - This web site has a searchable database for safety training courses.
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HSM Training

* National Highway Institute (NHI),

* http://www.nhi.fhwa.dot.gov/training

* FHWA-NHI-380106, Highway Safety Manual Online
Overview

* Free Web Based Training (WBT) course includes an
introduction of terminology, examples of the Roadway
Safety Management Process (Part B) and Predictive Methods
(Part C), explains the relationship of Crash Modification
Factors (CMFs) to decision making and quantitative safety
analysis, and human factors

* Length: 12 Hours
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Highway Safety Manual Update

CONTACT INFORMATION

Victor Muchuruza, PhD, PE, PTOE Joe Santos, PE

FDOT, State Environmental FDOT, State Safety Engineer
Development Engineer (850) 414-4097

(850) 414-5269 Joseph.santos(@dot.state.fl.us
victor.muchuruza(@dot.state.fl.us

Jeremy W. Fletcher, P.E., P.S.M. Martha Hodgson

FDOT, Roadway Quality Assurance FDOT, Systems Planning OfflceT/
Administrator Environmental Management Office
(850) 414-4320 (850) 414-4804
Jeremy.fletcher@dot.state.fl.us martha.hodgson@dot.state.fl.us

Alan S. El-Urfali, P.E.

FDOT, State Traffic Services Program
Engmeer

(850) 410-5416 - Office
alan.el-urfali@dot.state.fl.us 206 |
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