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DISCLAIMER

This research was performed in cooperation with the Texas Department of Transportation
(TxDOT) and the Federal Highway Administration (FHWA). The contents of this report reflect
the views of the authors, who are responsible for the facts and the accuracy of the data presented
herein. The contents do not necessarily reflect the official view or policies of FHWA or TxDOT.
This report does not constitute a standard, specification, or regulation. This report is not intended
for construction, bidding, or permit purposes. The engineers in charge of the project were Kay
Fitzpatrick, P.E. (TX #86762) and Steve Venglar, P.E. (TX #84027).

The United States Government and the State of Texas do not endorse products or manufacturers.
Trade or manufacturers’ names appear herein solely because they are considered essential to the
object of this report.
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INSTRUCTOR’S NOTES
INTRODUCTION

Regulatory speed limits are among the most visible and routinely enforced traffic control
devices motorists encounter in their everyday driving. Given this high degree of exposure and
scrutiny, regulatory speed limits—and the practices and procedures used to develop them, inform
drivers, and help enforce them—must be appropriate for their environment, defensible from an
engineering and legal perspective, and comprehensible to the full range of mobility and safety
stakeholders. Regulatory speed limits are a highly complex issue involving engineering, human
factors, and political and societal concerns. The Texas Department of Transportation’s
(TxDOT’s) current practices are described in the Procedures for Establishing Speed Zones
manual, and new directions have been discussed in national research and policy-making
activities, including the National Cooperative Highway Research Program (NCHRP) Research
Report 966, Posted Speed Limit Setting Procedure and Tool: User Guide.

TxDOT Research Project 0-7049 was designed to increase the profession’s understanding
of the fundamental relationships between posted and operating speed, identify procedures for the
establishment of regulatory speed limits, identify technologies that increase driver awareness and
comprehension, and provide content to support external and internal TxDOT dialog about speed
limits and their development for all roadway environments. The Research Team conducted
dialogs with TxDOT districts to learn about the practices and procedures being used. New
research was performed on operating speed relationships with regulatory speed limits and with
roadway characteristics for urban freeways and for rural highways and suburban arterials.
Developed communication tools included videos (one for engineers, and one for the public), a
pamphlet for public distribution, answers to common questions about speed and speed limits, and
a workshop on state and national speed limit setting practices.

Workshop Description

The workshop is three hours and thirty minutes in length and covers practices for
conducting speed zone studies and setting regulatory speed limits, methodologies for analyzing
site data, operating speed trends on several types of roadways, resources for communicating
speed limit setting practices, and availability of speed management treatments. The format of the
workshop consists primarily of a presentation using PowerPoint slides. Interactive sample
problems are also conducted using an Excel-based spreadsheet program called NCHRP 17-76
Speed Limit Setting Tool (N17-76 SLS-Tool). The purpose of the N17-76 SLS-Tool is to
facilitate the complex calculations needed to implement the guidance from NCHRP Report 966.
Each participant is given a copy of the N17-76 SLS-Tool and instructed on its use during the
sample problems.

How to Use This Document

This Instructor Guide provides a course instructor with the information needed for course
preparation and presentation. Specifically, guidance is provided regarding course handouts and
visual aids, equipment requirements, and emphasis of the key messages of the various workshop
slides.
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The instructor should read the front portion of this guide, titled “Instructor’s Notes,”
during preparation for the workshop. This material explains the objectives and intended audience
of the workshop, describes the necessary materials for the instructor and the students, and
provides a checklist of tasks to be completed before, during, and after the workshop.

The instructor should read the second portion of this guide, titled “Workshop Lesson
Slides,” before the workshop and keep it within view while presenting the workshop. This
material provides detailed information on specific slides in the presentation, including key
messages to emphasize during the presentation and background information that can help answer
questions from students.

The third section provides additional helpful information in the forms of solutions to the
sample problems, an acronym and abbreviation list, copies of the communication materials
developed in TxDOT Research Project 0-7049, and a list of references and source documents.
This portion should be reviewed as needed, both before and during the workshop.

WORKSHOP OBJECTIVES

The first objective of this workshop is to review and discuss practices for conducting
speed zone studies and setting regulatory speed limits. This material focuses first on TxDOT’s
current practices as described in the Procedures for Establishing Speed Zones manual, and then
on new directions described in national research and policy-making activities, including NCHRP
Research Report 966 (Posted Speed Limit Setting Procedure and Tool: User Guide). Students
will have an opportunity to analyze two sample roadway speed zones twice: first using the
Procedures for Establishing Speed Zones methodology, and then using the spreadsheet-based
N17-76 SLS-Tool. These sample problems will provide an opportunity for the students to discuss
the issues and challenges with analyzing speed zones and setting regulatory speed limits.

The second objective of this workshop is to inform the students about the availability of
resources that can help them communicate speed limit setting practices and treatments that can
help them manage speed on roadways. The communication resources include informational
videos developed for engineers and citizens, an informational pamphlet, and talking points and
frequently asked questions material. These resources were developed in TxDOT Research
Project 0-7049.

After attending this workshop, the students should be able to apply the two discussed
methodologies for setting regulatory speed limits (Procedures for Establishing Speed Zones and
N17-76 SLS-Tool) and explain the methodologies to interested practitioners or citizens.

INTENDED AUDIENCE

The workshop is intended for engineers and technicians involved with setting regulatory
speed limits, including conducting speed zone studies, analyzing site data, and designing speed
zones. The tools (Procedures for Establishing Speed Zones and N17-76 SLS-Tool) discussed in
the workshop were developed to document the process of setting regulatory speed limits and to
assist with relevant calculations.
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STUDENTS’ MATERIALS
Each student is provided with one copy of the following materials:

e Student’s Guide, which includes:
o Agenda.
o Slides.
o Communication materials.
e NCHRP 17-76 Suggested Speed Limit Setting Tool:
o Link to published versions (with macros, without macros) of N17-76 SLS-Tool:
https://www.trb.org/Main/Blurbs/182038.aspx.
o Version with macros, adapted with Texas crash data.
o Version without macros, adapted with Texas crash data.
¢ Communication materials:
o Frequently Asked Questions about Regulatory Speed Limits.
o Common TxDOT Implementation Order for Speed Management Techniques.
o “Setting Speed Limits,” 2-page informational pamphlet.
o Citizen 2-minute video, “Setting Texas Speed Limits,” English version:
https://youtu.be/9bCaHSRDUpc.
Citizen 2-minute video, “Setting Texas Speed Limits,” Spanish version:
https://youtu.be/SuDIHgIDLOA.
o Engineer 8-minute video, “The Texas Speed Zone Study Process”: available from
TxDOT’s Traffic Safety Division.
e Link to Speed Limits in Texas (research report 0-7049-R1):
https://library.ctr.utexas.edu/hostedpdfs/tti/0-7049-r1.pdf.

(@)

The Student’s Guide booklet contains the workshop agenda, handout-sized copies of the
PowerPoint slides (with two slides per page), communication materials developed in TxDOT
Research Project 0-7049, and workshop evaluation forms that are filled out by the students. The
two-page informational pamphlet is bound within the Student’s Guide, and additional loose-leaf
copies of the pamphlet can be printed, folded, and distributed if desired. Color printing should be
used for the cover page and the pages containing the Common TxDOT Implementation Order
matrix and the “Setting Speed Limits” pamphlet, as well as loose-leaf copies of the “Setting
Speed Limits” pamphlet.


https://www.trb.org/Main/Blurbs/182038.aspx
https://youtu.be/9bCaHSRDUpc
https://youtu.be/8uD9HglDLQA
https://library.ctr.utexas.edu/hostedpdfs/tti/0-7049-r1.pdf
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INSTRUCTOR’S MATERIALS
To conduct the workshop, the instructor must have the following materials:

Instructor’s Guide.

Student’s Guide.

Workshop slides.

Local copies of the engineer video and the citizen videos.
Access to the following versions of the N17-76 SLS-Tool:

o With macros.
o Without macros.

o With macros, adapted with Texas crash data.

o Without macros, adapted with Texas crash data.

Of these five items, the slides, the videos, and the Instructor’s Guide are the most
essential. The four versions of the N17-76 SLS-Tool should be kept available for sample
problems 3 and 4, as well as to answer questions that the students may ask about the tool.

EQUIPMENT REQUIREMENTS

In the workshop classroom, a computer must be provided for the instructor. This
computer must be connected to a projector for the purpose of displaying the PowerPoint
presentation slides. The provision of screenshots of the N17-76 SLS-Tool in the slides allows the
presentation to be made without using the tool. However, the computer should have Excel in
case a question involves its use during the workshop.

The workshop classroom must also have computers available for each student, or the
students must provide their own computers. These computers must have Excel so that the
participants can use the N17-76 SLS-Tool and access the N17-76 SLS-Tool through appropriate
means (web download and/or USB memory drive).

WORKSHOP AGENDA

The workshop agenda is provided in Table 1. As shown, there are three hours and thirty
minutes of instruction, so the workshop can be presented with a morning agenda or an afternoon
agenda.

The sample problems in each lesson are designed such that students can analyze the same
site multiple times using different sets of guidance. Sample problems 1 and 2 involve applying
the Procedures for Establishing Speed Zones methodology to a rural freeway segment and a
suburban arterial segment, respectively. Sample problems 3 and 4 involve applying the NCHRP
Report 966 methodology to the same two segments using the N17-76 SLS-Tool and comparing
the results obtained using the two methodologies. Sample problem 5 involves an open discussion
of speed management treatments on the same suburban arterial segment that was analyzed in
sample problems 2 and 4. Table 2 summarizes the threading of the sample problems and their
analysis tasks.
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Table 1. Workshop Agenda with Typical Start Times.
Start Time | Start Time | Lesson Material Covered
(Morning) | (Afternoon)
8:00 1:00 Introduction and Overview of workshop agenda and scope.
Scope
8:35 1:35 Lesson 1: Speed A viewing of the engineer video. TxXDOT
Study Approach guidance for setting regulatory speed limits,
within Texas focusing on the Procedures for Establishing
Speed Zones manual and the use of the 85™
percentile speed. Two sample problems to apply
the TxDOT guidance.
9:10 2:10 Break Break.
9:15 2:15 Lesson 2: Recent Directions discussed and researched in other
National Activities states and at the federal level. The context-based
speed limit framework synthesized in NCHRP
Research Project 17-76. Two sample problems to
apply the NCHRP 17-76 framework.
10:00 3:00 Lesson 3: Operating | Findings from the analysis of operating speed
Speed Research relationships for rural highways, urban/suburban
streets, and freeways.
10:25 3:25 Break Break.
10:30 3:30 Lesson 3 (continued) | Continuation of Lesson 3.
10:55 3:55 Lesson 4: Helpful A viewing of the citizen video. The two-page
Resources for informational pamphlet and the Frequently
Communicating Asked Questions document. Speed management
Practices treatment availability and implementation order.
One sample problem to apply speed management
treatments.
11:15 4:15 Closure Final questions about workshop material.
11:30 4:30 Adjourn Adjourn.
Table 2. Sample Problem Analysis Task Matrix.
Rural Suburban
Analysis Task Freeway Arterial
Segment Segment
Apply Procedures for Establishing Speed Zones methodology Problem 1 Problem 2
Apply NCHRP Report 966 methodology using the N17-76 SLS-Tool Problem 3 Problem 4
Compare results from methodologies Problem 3 Problem 4
Discuss speed management treatment options None Problem 5
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INSTRUCTOR’S CHECKLISTS

The following checklists summarize the key tasks that the instructor must complete

before, during, and after the workshop.

Before the Workshop

O Oooon

Oooon

O

O

O

Confirm the date, time, and location of the workshop with the TxDOT coordinator.
Obtain a count of expected participants no less than one week before the workshop.
Order one set of participant materials for each participant, plus a few spare sets if desired.
Order one set of instructor materials.

Make all necessary arrangements to travel to the workshop venue. This may include a
rental or corporate vehicle, plane tickets, and a hotel room.

If driving to the workshop venue, place the instructor materials and the needed number of
sets of participant materials in a box to be brought to the venue. If flying to the workshop
venue, pack the instructor materials with personal luggage and ship the participant
materials to the venue.

Obtain a copy of the roster of expected participants at the workshop venue.

Obtain local copies of the engineer video and the citizen videos.

Review the portions of this Instructor’s Guide that address the workshop lessons.

Save a copy of the PowerPoint file of the workshop slides, the videos, and the N17-76
SLS-Tool on a USB memory drive to be brought to the workshop venue.

Arrive at the workshop venue about 45 minutes before the start of the workshop to ensure
that the classroom can be arranged and students and the instructor can log into computers.
If the login data (name and password, as applicable) are not provided on the students’
computers, write this information on a board where all students can see.

If the students’ computers are connected to a shared network drive, determine how to
make the tool available via the shared network drive, in case some participants are
otherwise unable to access the tool.

Obtain the contact information for the information technology assistant at the workshop
venue in case equipment problems occur during the workshop.

Distribute the student materials to the students in the classroom.

During the Workshop

O

O

Start on time and stay on track. Keep a copy of the workshop agenda in view and check it
periodically to evaluate the presentation pace.

Walk among the local students as they work on sample problems and offer help when
needed. When most of the students are finished, return to the instructor’s computer and
continue presenting the workshop material.

After the Workshop

Oooon

Ask the students to fill out their workshop evaluation forms.

Collect the completed workshop evaluation forms from the students.

Collect unused copies of the student materials.

Obtain all workshop evaluation forms before presenting the next workshop offering.
Review the comments from the students and make necessary adjustments.
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WORKSHOP LESSON SLIDES
WELCOME

Slide 1

Practices for Setting
Regulatory Speed Limits
Workshop

Improving and Communicating Speed Management Practices
(5-7049)

/“.' JexasAsm. *
ran i
- i : y =N

Key Message:
None.
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Slide 2

Welcome

* Course instructor
* Name
* Agency

* Participants

* What agency do you work with?

* What was your most recent
conversation about speed (among
agency staff or with the public?)

/‘-'ans MMM = *
ransportal
A institute : A

Key Message:
None.

Interactivity:
Ask: What agencies do the students represent?

Ask: What kinds of conversations have the students recently had about speed as an operational
and safety issue, and with whom?
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INTRODUCTION AND SCOPE

Slide 3

Introduction and Scope

/ Transportation : *
ra
A (rstitite l-,’.’.‘-:'__;

Key Message:
The next few slides introduce the workshop material and define the scope.
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Slide 4

Objectives

* To present. ..
* Current practices for setting posted regulatory speed limits (RSLs)
* Deliverables from Project 0-7049
* Findings from research done in 0-7049

* To demonstrate analysis tools for speed limits

* To discuss. . .
* Current practices/possible changes
* Findings from research project 0-7049

/‘-' Transportation : *
e 1
L sttt y &3

Key Message:

The objectives of this workshop are to discuss practices for setting regulatory speed limits, the
findings and deliverables from TxDOT Research Project 0-7049, and relevant analysis tools and
communication resources available to help practitioners.

Background:
TxDOT Research Project 0-7049, Improving and Communicating Speed Management Practices,
was conducted from May 2019 to August 2022.

Interactivity:

Tell: The first objective of this workshop is to present current practices for setting regulatory
speed limits and the deliverables and findings from TxDOT Research Project 0-7049. The
deliverables provide guidance on setting regulatory speed limits and resources to assist in
communicating practices. These deliverables are listed in the front portion of the Student’s
Guide.

Tell: The second objective of this workshop is to demonstrate analysis tools. These tools include
a set of spreadsheets used to estimate regulatory speed limits based on site characteristics, speed
distribution, and crash history.

Tell: The third objective of this workshop is to provide an opportunity for open discussion on
practices and findings regarding regulatory speed limits and vehicle speed trends.
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Slide 5

Agenda

Speed study approach within Texas

Recent national activities

Operating speed research from TxDOT Project 0-7049
Deliverables from TxDOT Project 0-7049

Closure

U D)

Key Message:

This workshop focuses on the current speed study approach within Texas, recent national
activities regarding discussions and revisions to the practice, and the findings and deliverables
from TxDOT Research Project 0-7049. This agenda is listed in the front portion of the Student’s
Guide.
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Slide 6

Regulatory Speed Limits (RSLs)

STATUTORY SCHOOLZONE =~ WORKZONE  VARIABLE ADVISORY
Source of graphic: FHWA “Speed Limit Basics” FHWA-SA-16-076
72 i .. 4
Key Message:

Several types of speed limits exist and are used for various purposes. This workshop focuses on
regulatory speed limits that are set and posted based on the results of a speed zone study and
communicate a legal requirement to motorists.
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LESSON ONE: SPEED STUDY APPROACH WITHIN TEXAS

Slide 7
Speed Study Approach
within Texas
Key Message:

Lesson One summarizes TxDOT’s regulatory speed zone study approach.
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Slide 8

Speed Study Approach within Texas

*Video

* Guidance documents
* Overview of process
* Sample problems

8.4
-

/-ﬁ'!fens MMmm i *
ransporta :
A institute g I;.':..

Key Message:

Lesson One will consist of a viewing of the engineer video, a review of TxDOT guidance
documents, an overview of TxDOT’s regulatory speed limit setting process, and two sample
problems to demonstrate the process.
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Slide 9

Engineer Video

* For engineers, technicians, and other practitioners
* Describes how to conduct a speed zone study in Texas
* Available from TxDOT's Traffic Safety Division

Key Message:
The engineer video describes the process for conducting a speed zone study to set regulatory
speed limits in Texas. Its intended audience is engineers, technicians, and other practitioners.

Notes:

The engineer video is available from TxDOT’s Traffic Safety Division. The instructor should
obtain a local copy of the video before the workshop and exit the slide presentation to play the
video after discussing this slide.
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Slide 10

Existing Guidance
Texas MUTCD

nual on Uniform Traffic Control Devices

* Texas Manual on Uniform Traffic
Control Devices (MUTCD)
* Traffic study using 85 percentile speed

of free-flowing traffic along with
consideration of other factors

Revision 2, October 2014

Key Message:

The Texas Manual on Uniform Traffic Control Devices (MUTCD) requires establishing speed
zones based on a traffic engineering study that accounts for the 85 percentile speed of free-
flowing traffic and other factors.

Background:

When this workshop material was developed, the Texas MUTCD edition in effect was the 2011
Edition, Revision 2, published October 2014. The material referenced in this slide come from
Section 2B.13, Speed Limit Sign (R2-1).

10
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Slide 11

Existing Guidance

* Speed Zone Manual, Chapter 3: P"’c"'d“s’::ef;”zﬁifsb"s"i“9

Speed Zone Studies
* Determining the 85 percentile speed
* Developing strip maps
* Speed zone design
* Rechecks of speed zones

Texas
Department
of Transportation

Revised August 2015

© BI15 by Teaas Departient of Trans portason
1613] 303 3483 sl righis reserved

it B y 2
Key Message:
Chapter 3 of TxDOT’s Procedures for Establishing Speed Zones, or “Speed Zone Manual,”
provides detailed procedures for setting regulatory speed limits.

Background:
When this workshop material was developed, the Speed Zone Manual edition in effect was the
August 2015 revision.

11
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Slide 12

Determining the 85" Percentile Speed

* Measure at least 125 cars in each direction at each station

* Include only free-flowing cars
* Lone vehicle or first vehicle in platoon
* No passing or turning maneuvers

* Off-peak periods and ideal weather

* [dentify speed check stations—“clean” locations not too
close to signals and roadway features that may alter speeds

* Stop after 2 hours (radar) or 4 hours (classifier)

Key Message:
The key step in TXDOT’s speed zone study procedure is to determine the 85" percentile speed of
free-flowing traffic.

Interactivity:

Tell: The Speed Zone Manual calls for measuring at least 125 free-flowing cars (lone vehicle or
first vehicle in a platoon, not performing passing or turning maneuvers) in each travel direction
at each speed-measuring station.

Tell: The study should be conducted during off-peak periods, in ideal weather, and at locations
that are not near signals or roadway features that may alter speeds.

Tell: The study can be stopped after 2 hours if radar is used to measure vehicle speeds, or after
4 hours if classifiers and sensors are used.

12
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Slide 13
Developing Strip Maps
* Information for strip map —Ea
* Speed zone limits _:\H
* Cross streets
* Town and city limits 5 _;
* School zones 5 23
* Other features L .

* Crash locations
(if proposed speed limit differs
from 85™ percentile by =5 mph
because of high crash experience)

2 i y
Key Message:

TxDOT’s speed zone study procedure calls for creating strip maps to document speed zone limits
and features, as well as crash locations if the proposed speed limit differs from the 85" percentile
speed by 5 mph or more because of high crash experience.

13
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Slide 14

Speed Zone Design

* Manual provides guidance for zone length, transitions,
urban areas, and directional differences (rare)

« Site characteristics may justify deviating below the
85t percentile
* Up to 10 mph based on characteristics alone
* Up to 12 mph if crash rate > statewide average for similar sites

* Conduct trial run and identify sign locations for posting

Key Message:

The Speed Zone Manual provides guidance for designing the speed zone of interest and
identifying sign locations. It also lists site characteristics that may justify deviating up to
10—12 mph below the 85" percentile speed.
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Speed Zone Design

* Site characteristics to consider in addition to 85t percentile

th 3
. o May post up to 10 miph L E pcfst up to 12 mph belctw 85 percentile
Site characteristic o : (if crash rate > statewide average
below 85t percentile o :
for similar sites)

Narrow pavement

Horizontal or vertical curves
High driveway density

Lack of shoulders

v
v
v
v

Crash history

Y EY EN

Rural residential or developed areas

Hidden driveways, development v

Location in Speed Zone Manual pp. 3-19 — 3-20 p. 3-18

Texas ASM %

“a= Transporiation 5
A it = y A3

Key Message:

The Speed Zone Manual provides one list of site characteristics that may justify posting a
regulatory speed limit as much as 10 mph below the 85™ percentile speed, and a second list that
may justify posting a regulatory speed limit as much as 12 mph below the 85" percentile speed if
the crash rate at the site of interest is more than the statewide average rate for similar sites.
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Rechecks of Speed Zones

* Frequency
* Urban: 3-5 years
* Rural: 5-10 years
* Also triggered by physical changes to the road, increased roadside
development, or heavy increase in volumes
* Procedure
* Conduct trial run or recheck of every third speed check station
* Redo full study if recheck suggests need for change

P . i *
A institute 2 A

Key Message:
The Speed Zone Manual provides guidance for rechecking existing speed zones.
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Sample Problem #1—Rural Freeway

* Speed Zone Manual procedure 2 A

* Rural freeway segment.

* Existing regulatory speed limit
=75 mph.

* Previous speed zone study was
5 years ago.

* No concerns with adverse site
conditions or crash history.

* What is the appropriate
regulatory speed limit?

2 Toxas As - eod

A [nstitite = l,..t:w

Key Message:
The Speed Zone Manual describes the procedures for setting regulatory speed limits in speed
zones of interest.

Interactivity:

Tell: This sample problem involves checking and possibly changing a regulatory speed limit on a
rural freeway segment. The existing regulatory speed limit is 75 mph. The last speed zone study
was conducted five years ago. There are no concerns with adverse site conditions or crash
history.

Ask: What is the appropriate regulatory speed limit, and what information do we need to collect
to conduct our analysis?

Notes:
The input data and answer to this sample problem are provided on page R-2 of this Instructor’s
Guide.
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Sample Problem #1

* Speed Zone Manual procedure
* Conduct new speed zone study
* Measured 133 free-flow cars
* 85% of 133 cars = 113" car
* 85 percentile speed = 82 mph
* Statutory maximum = 75 mph (this site)
* Regulatory speed limit = 75 mph

bodeelt | | i ]
/-ﬁ',‘[ens MMmm *
ransporta
B (nstitite = I;.':..

Key Message:

The key step in TXDOT’s speed zone study procedure is to determine the 85" percentile speed of
free-flowing traffic. In this case, the statutory maximum will constrain the setting of the
regulatory speed limit.

Interactivity:
Tell: In the shown tally sheet, the field crew recorded the speeds of 133 free-flow cars. The
85" percentile speed is identified as the speed of the 113™ car because 85 percent of 133 is 113.

Tell: When the vehicles in the measured sample are counted in increasing order of speed, the
113% car is found in the 82-mph bin. Therefore, the 85" percentile speed is 82 mph.

Tell: At this site, the statutory maximum speed is 75 mph. This value will control the setting of
the regulatory speed limit because the 85" percentile speed was higher, but the site did not have
identified concerns with adverse site conditions or crash history.
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Sample Problem #2—Suburban Arterial

* Rural two-lane highway evolving g
to suburban minor arterial

* Relatively rapid development

* On approach into mid-size city
(also growing)

» Site studied roughly every

5 years
& e y ol
Key Message:

The Speed Zone Manual describes the procedures for setting regulatory speed limits in speed
zones of interest.

Interactivity:

Tell: This sample problem involves checking and possibly changing a regulatory speed limit on a
rural two-lane highway segment that is evolving into a suburban minor arterial because of recent
and rapid land development.

Ask: What is the appropriate regulatory speed limit, and what information do we need to collect
to conduct our analysis?

Notes:
The input data and answer to this sample problem are provided on page R-3 of this Instructor’s
Guide.
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Key Message:

At this site, we have tally sheets from speed zone studies conducted in 2004 and 2018, as well as
general information about the area type and land development during those two studies. The
roadway of interest is the north/south segment in the aerial photographs.

Interactivity:
Tell: On the 2004 tally sheet, the 85" percentile speed is found to be 50 mph. The 2004 aerial
photograph shows sparse, exurban development in the area.

Tell: On the 2018 tally sheet, the 85" percentile speed is found to be 45 mph, a 5-mph drop from
2004. The 2018 aerial photograph shows development of a more suburban character, as notable
portions of the previously vacant land have been filled in with houses, apartments, or small
businesses.
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Sample Problem #2—Results
* 2004 * 2018
« 85t percentile speed: 50 mph  * 85" percentile speed: 45 mph
. /i * Two-way left turn lane
VlrthaIIy no shoulder (TWLTL) added, but
* RSL: 45 mph narrow/no shoulder condition
remains
* Driveway/cross street density
effectively doubled
* Crash concerns
* City limits now at this location
* RSL: 35 mph
Key Message:

Based on the results of the speed zone study and identified concerns with site conditions and
crash history, a reduction of the regulatory speed limit to as low as 35 mph may be justified.

Background:

A direct application of the Speed Zone Manual guidance to the site described in this sample
problem could yield values in the range of 35-45 mph. At the real-world site, which formed the
basis for this sample problem, a regulatory speed limit of 35 mph was chosen.

Interactivity:

Tell: In 2004, the 85™ percentile speed was found to be 50 mph. Even in that year, one adverse
site condition was identified—specifically, inadequate shoulders on the roadway, but without an
identified concern about crash history. Hence, a regulatory speed limit of 45 mph was justified.

Tell: By 2018, the 85™ percentile speed had dropped to 45 mph, a S-mph decrease without a
change in the posted regulatory speed limit. Various other site conditions have also changed,
including notable new land development and the resulting addition of driveways and cross
streets, an extension of the city limits to the segment of interest, and the addition of a two-way
left-turn lane (TWLTL) (without improving the shoulders). Crash concerns have additionally
been identified on the segment. Hence, a regulatory speed limit of 35 mph may be justified.
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Questions?

Key Message:
None.
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Recent National Activities
Key Message:

Lesson Two presents recent research findings and policy discussions regarding regulatory speed
limit setting practices at the national level and in other states.
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Trends and Recent Activity

* NACTO 2017: “State rules or laws that set speed limits at the
85t percentile speed should be repealed”

* National Transportation Safety Board’s publication
(Reducing Speeding-Related Crashes Involving Passenger
Vehicles) provides specific recommendations, such as
removing the guidance in the MUTCD that speed limits
should be within 5 mph of the 85 percentile speed

 Several state initiatives

/-ﬁ'!fens MMmm i *
ransporta ]
A institute * I;.':..

Key Message:

Some state and national organizations, including the National Association of City Transportation
Officials and the National Transportation Safety Board, have suggested moving away from using
the 85" percentile speed as the basis for setting regulatory speed limits.
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Other Approaches to Setting Speed Limits

* Citywide or default speed limits
* Set by government action

* 25 mph default speed limit citywide: Boston, New York City (NYC),
Seattle, Austin

* 20 mph residential streets: Portland, Oregon
* Slow zones

* Corridors/regions with lower speed limits than surrounding areas
* NYC: speed limits decreased from 25 to 20 mph

e i

Key Message:

Several cities outside Texas have taken different approaches to setting regulatory speed limits,
including adopting default speed limits of a specified value for all roadways (unless otherwise
specified by ordinance) or roadways of a certain type (such as residential streets), or designated
“slow zones” at specified corridors or regions.
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National Committee on Uniform Traffic
Control Devices (NCUTCD) Survey

* How would you set speed limits if given the choice?

Round to nearest 5 mph of 85th percentile { 130
Round down to nearest 5 mph of 85th percentile | )
Round up to nearest 5 mph of 85th percentile | 77
Use either top of pace or 85th percentile | ] s

Average speed rounded up to nearest 5 mph | ] 48

if given the choice? (Q11)

How would you set speed limits

Other (please specify) | 349
Noresponse {0
o 100 200 300
Mumber of Respondents

Key Message:

In a survey of practitioners and stakeholders conducted by the National Committee on Uniform
Traffic Control Devices (NCUTCD), about half of 740 respondents called for consideration of
roadway context when setting regulatory speed limits, in addition to a notable number of
respondents that called for using the 85" percentile speed and rounding (up or down) to the
nearest S-mph increment.

Background:
The survey results shown on this slide are discussed in NCHRP Web-Only Document 291,
Development of a Posted Speed Limit Setting Procedure and Tool.

Interactivity:
Tell: NCUTCD conducted a survey of practitioners and stakeholders in 2018 regarding practices
for setting regulatory speed limits. A total of 740 people responded.

Tell: The bar graph shows the distribution of responses to the survey question asking how the
respondent would set regulatory speed limits if given the choice. The most common response
was “other (please specify),” with 349 responses. Additionally, 306 respondents chose the
85" percentile speed, rounding up or down to the nearest S-mph increment.

Tell: The word cloud provides visual interpretation of the free-form responses that were provided
by the respondents who chose “other (please specify)”. The most commonly included word was
“context.” Several other commonly included words, such as “land,” “users,” “activity,” and
“pedestrian,” also suggest a context-sensitive approach.
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NCUTCD Task Force on Speed Limits

* NCUTCD Task Force made recommendations to revise the
MUTCD
* 11t Edition of the MUTCD (see pages 84-86)

* Revised list of factors
» Additional guidance regarding 85 percentile speed

Key Message:

The 11" Edition of the MUTCD provides more guidance for setting regulatory speed limits than
was included in the 10" Edition. The changes include a revised list of factors to be considered in
the engineering study and additional guidance regarding the 85 percentile speed.
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National Cooperative Highway Research
Program (NCHRP) Project 17-76

* Objectives
* Identify and describe factors that influence operating speed
* Provide guidance to make informed decisions related to
establishing speed limits on roadways
* Results
* Decision rules for setting regulatory speed limits

* Developed: spreadsheet tool and NCHRP Report 966 (User Guide)
* Available at: https://www.trb.org/Main/Blurbs/182038.aspx

Key Message:

NCHRP Research Project 17-76 yielded an analysis framework for setting regulatory speed
limits based on decision rules accounting for key site variables, and a spreadsheet tool and User
Guide to assist practitioners in applying the analysis framework.

Background:

The analysis framework developed in NCHRP Research Project 17-76 was based on
USLIMITS?2 and recommendations from several preceding NCHRP research projects. Additional
information on USLIMITS?2 is available at: https://safety.thwa.dot.gov/uslimits/.
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NCHRP Project 17-76

"Roadway Segment Context and Type

ural tow yurban, urban, or urban core

Speed Distribution

* Consideration ofthe speeds drivers are selecting on the segment

Safety

*» Consideration of crash potential based on roadway characteristics

Suggested Speed Limit

* Calculated value based on consideration of roadway type/context, speed
_ distribution (human factors), and safety (roadway characteristics/crashes)

T o
Key Message:

The NCHRP 17-76 analysis framework involves classifying a roadway segment of interest by
context and type, and then considering speed distribution, safety, and site characteristics and
context to determine a suggested regulatory speed limit.
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NCHRP Project 17-76

Rural Town | Suburban Urban Urban Core

Freeway
Principal Arterial | eloped Developed | Developed @ Developed
) M_inor Arterial_; o Developed | Developed | Developed
Collector Unc oped| Full Access | Developed | Full Access | Full Access
Local u ped| Full Access | Full Access | Full Access | Full Access
Key Message:

The NCHRP 17-76 analysis framework classifies the roadway segment of interest into one of
four different speed limit setting groups, which are represented as the color-coded regions in a
5x5 matrix. The cells in the matrix represent combinations of five roadway context categories
and five roadway type categories.

Background:

The roadway context and roadway type categories used in this 2x2 matrix are derived from the
Expanded Functional Classification System documented in NCHRP Report 855, An Expanded
Functional Classification System for Highways and Streets.
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NCHRP Project 17-76

* Limited access Closest 85 Good

* Undeveloped Rounded-down 85'" Some non-ideal elements

* Developed
P Closest 50t Not favorable to all users

and/or crashes are a
significant concern

* Full access Closest 50t Good

(typically < 30 mph) Rounded-down 50t Not favorable to all users
and/or crashes are a
significant concern

ol

< Tex,
o e 31 y 2%

Key Message:

The NCHRP 17-76 analysis framework provides different sets of decision rules for the four
speed limit setting groups. Three of the four groups (Limited Access, Undeveloped, and
Developed) apply the 85™ percentile speed or the 50" percentile speed in setting the regulatory
speed limit depending on site conditions and crash history. The fourth group (Full Access) calls
for the use of the 50 percentile speed.

Background:

The decision rules in the NCHRP 17-76 analysis framework represent a synthesis of decision
rules from USLIMITS2 and new rules created by the NCHRP 17-76 research team to account for
additional variables not considered in the USLIMITS2 framework.

Interactivity:

Tell: If the roadway segment of interest is in the Limited Access, Undeveloped, or Developed
speed limit setting groups, the suggested speed limit will be the 85" percentile speed rounded to
the closest 5-mph increment if roadway conditions are good and there are no concerns about
crash history. If some non-ideal site conditions are present, the suggested speed limit will be the
rounded-down 85" percentile speed. If site conditions are not favorable to all users and/or there
is a concern with crash history, the suggested speed limit will be the 50 percentile speed.

Tell: If the roadway segment of interest is in the Full Access speed limit setting group, the
suggested speed limit will be the closest 50" percentile speed if roadway conditions are good and
there are no concerns about crash history, or the rounded-down 50™ percentile speed otherwise.
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Sample Problem #3—Freeway

* NCHRP 17-76 spreadsheet tool
* Statutory maximum = 75 mph (this site)
* 85 percentile speed = 82 mph
* 50 percentile speed = 78 mph
 8-mile rural segment, 4 lanes, design speed = 70 mph
* 4 interchanges
* VVolume = 32,000 veh/d, trucks = 100 trk/hr
* Grade = 1%, shoulder width = 11 ft (outside) and 3 ft (inside)
* No crash data available

Key Message:
The N17-76 SLS-Tool can be used to compute a suggested speed limit for a roadway segment of
interest.

Interactivity:
Tell: The example freeway segment used in this sample problem is the same segment that was
used in sample problem 1. Data describing the segment are presented on this slide.

Ask: Which speed limit setting group applies to a rural freeway segment? (Limited Access)

Ask: Given the provided input data, what is the suggested regulatory speed limit for this
segment?

Notes:

If the students have computers available, the instructor should give the students a few minutes to
enter the data into the spreadsheet tool and walk around the room to answer individual questions
while the students are working.

The input data and answer to this sample problem are provided on page R-4 of this Instructor’s
Guide.
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Sample Problem #3—NCHRP 17-76 Tool

* NCHRP 17-76 spreadsheet tool—enter data

Speed Data

Advisory, Calculated, or Warning Messages

75

78

Maximum speed limit (mph)
85th-percentile speed (mph)
50th-percentile speed (mph)

Site Characteristics

Advisory, Calculated, or Warning Messages

32,000

100

2 60 mj

HMAEHM

Segment length (mi)

AADT (two-way total) (veh/d)

MNumber of lanes (two-way total)

Directional design-hour truck volume (trik/hr)
Mumber of interchanges

Design speed (mph)

Grade (%)

Outside shaulder width (ft)

Inside shoulder width (ft)

Adverse alignment present?

2 miles between interchanges

Rounded-Down 85th

/.—' ,'_E’IES MMM
ran H]
i

Key Message:

y o8

Data entry cells in the N17-76 SLS-Tool are color-coded and categorized in boxes. For this
sample problem, the given data describing the speed distribution and site characteristics must be

entered.

Interactivity:

Tell: Note the color-coded data entry cells. The aqua-colored cells are used for freeform basic
data input. The denim-colored cells are used for basic data input limited to values in a drop-down

menu.

Tell: For this sample problem, we must enter data to describe the speed distribution and site
characteristics. These two categories are organized in the labeled data input boxes.

Notes:

After presenting this slide, the instructor may either proceed to the next slide or exit the slides
and demonstrate the data entry process in the spreadsheet tool.
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Sample Problem #3—NCHRP 17-76 Tool

* NCHRP 17-76 spreadsheet tool—results

Analysis Results Advisory, Calculated, or Warning Messages
Speed limit seting group| Limited access

suggested Speed limit tmph} 75 This value is determined by the maximum speed limit. I

Speed Data Advisery, Calculated, or Warning Messages
75 speed limit (mph)
a2 B5th-percentile speed (mph)
78] S0eh-percentile speed (mph)
Site Characteristics Advisery, Calculated, or Warning Messages
a Segment langth (mi)
32,000 AADT (two-way total) (veh'd)
4 Number of lanes (two-way total)
100 D design-hour truck volume {trk/hr)
4 Number of interchanges 2 miles between interchanges
260mph| Design spead (mph)
1| Grade (%)
11 Outside shoulder width (1)
3| Inside shoulder width (1)
No| Adverse alig present?
LA insticite ' y A%

Key Message:

The N17-76 SLS-Tool applies the decision rules and provides a suggested speed limit for the
roadway segment of interest. The tool provides advisory messages to allow the user to identify
the key variables that controlled the analysis results.

Interactivity:
Ask: What is the suggested speed limit for this segment? (75 mph, as shown in the large purple
cell)

Ask: Which variable(s) controlled the analysis results? (statutory maximum speed limit, as
specified in the advisory message to the right of the suggested speed limit)

Tell: The statutory maximum speed limit is entered as 75 mph, and the 85 percentile and
50" percentile speeds are entered as 82 mph and 78 mph, respectively.

Ask: Were there any other site conditions that were identified as concerns for setting the
regulatory speed limit?

Tell: For the specified 3-foot inside shoulder width, the decision rules would have called for
using the rounded-down 85™ percentile speed instead of the closest 85" percentile speed.

34



Improving and Communicating Speed Management Practices: Instructor’s Guide
Workshop

Slide 35

Sample Problem #3—Results

* NCHRP 17-76 spreadsheet tool—discussion

* In this case, closest 50, rounded-down 85™, and closest 85 all
round to the same value (80 mph)

* One non-ideal attribute identified
* 3 ft inside shoulder width - rounded-down 85™
* Need 4 ft inside shoulder for closest 85"

* Statutory maximum = 75 mph (this site)
* Regulatory speed limit = 75 mph

/‘—',I_ri;ns erm o *
A institute I.L".-.

Key Message:

For this sample problem, the variable controlling the analysis result was the statutory maximum
speed limit. One non-ideal site attribute (inside shoulder width) was identified, but it did not
become the controlling variable given the speed distribution at the site.

Interactivity:

Ask: What would be the suggested speed limit if we used the closest 50" percentile, rounded-
down 85™ percentile, or closest 85 percentile speeds? (80 mph in all cases, due to a tight
distribution of speeds measured during the speed zone study)

Ask: Which site attributes were identified as non-ideal? (inside shoulder width, 3 feet)

Tell: A 3-foot inside shoulder width results in using the rounded-down 85" percentile speed to
set the regulatory speed limit. The inside shoulder width needs to be at least 4 feet to allow the
closest 85™ percentile.

Tell: In this case, the statutory maximum speed limit (75 mph) is less than the closest
50" percentile speed. Hence, it controls the setting of the regulatory speed limit.
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Sample Problem #4—Suburban Arterial
* NCHRP 17-76 spreadsheet tool

» Statutory maximum = 55 mph (this site)

* 85t percentile speed = 45 mph

* 50t percentile speed =42 mph

* 2-mile suburban segment, 2 lanes + TWLTL, two-way operation

* 3 signals, 6 access points (driveways + unsignalized intersections)

* Not-high bicyclist activity, some pedestrian activity, narrow
sidewalks, no sidewalk buffer, no on-street parking

* 3 years of crash data, annual average daily traffic = 10,000 veh/d,
45 KABCO crashes, 23 KABC crashes

Key Message:
The N17-76 SLS-Tool can be used to compute a suggested speed limit for a roadway segment of
interest.

Interactivity:
Tell: The example suburban arterial segment used in this sample problem is the same segment
that was used in sample problem 2. Data describing the segment are presented on this slide.

Ask: Which speed limit setting group applies to a suburban arterial segment? (Developed)

Ask: Given the provided input data, what is the suggested regulatory speed limit for this
segment?

Notes:

If the students have computers available, the instructor should give the students a few minutes to
enter the data into the spreadsheet tool and walk around the room to answer individual questions
while the students are working.

After presenting this slide, the instructor may either proceed to the next slide or exit the slides
and demonstrate the data entry process in the spreadsheet tool.

The input data and answer to this sample problem are provided on page R-5 of this Instructor’s
Guide.
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Sample Problem #4—NCHRP 17-76 Tool

* NCHRP 17-76 spreadsheet tool—enter speed and site data

Speed Data

45
42

=

Maximum speed limit (mph)
B5th-percentile speed (mph)
50th-percentile speed (mph)

Advisory, Calculated, or Warning Messages

Site Characteristics

Advisory, Calculated, or Warning Messages

-

Segment lkength (mi)

Number of lanes (two-way total)
Median type

Number of traffic signals
Number of access points (total of both directions)
Bicyclist activity / bike lana type
Sudewalk presence / width
Sidewalk buffer

Pedestrian actnaty

On-street parking activity
Parallel parking permitted?
Angle parking present?

Adverse alignment present?

/.—' ,'_E’IES MMM
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Key Message:

1.5 signals / mi
3 access points / mi

|Ciosest 50th )

y o8

The N17-76 SLS-Tool applies the decision rules and provides a suggested speed limit for the
roadway segment of interest. The tool provides advisory messages to allow the user to identify
the key variables that controlled the analysis results.

Interactivity:

Ask: Which site characteristic variable(s) are affecting the analysis results? (pedestrian activity
and sidewalk facilities, as specified in the advisory message to the right of the pedestrian activity

data entry cell)

Tell: This segment has some pedestrian activity but a narrow sidewalk with no buffer between
the sidewalk and the traffic lanes. This combination of conditions calls for using the closest
50" percentile speed.
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Sample Problem #4—NCHRP 17-76 Tool

* NCHRP 17-76 spreadsheet tool—enter crash data

Crash Data |Advisory, Calculated, or Warning Messages
3] Number of years of crash data
10,000 Average AADT for crash data perod (veh/d)
45 Al (KABCO) crashes for crash data panod |Observed KABCO crash rate = 205.5 crashes / 100 MVMT
23| Fatal & injury (KABC) crashes for crash data penod |Observed KABC crash rate = 105 crashes / 100 MVMT
Average KABCO crash rate ashes / 100 MVMT) TxDOT 2019 avera ge KABCO crash rate = 212.7 crashes / 100 MVMT
Average KABC crash rale

shas / 100 MVMT) TxDOT 2019 average KABC crash rate = 78.3 crashes / 100 MVMT
1.3 x average KABCO crash rat hes / 100 MVMT)| 276.5

1.3 x average KABC crash rab 1017 Down 85th |
Critical KABCO crash rab 266.3
Critical KABC crash rate {crashes / 100 MVMT)| 1116
= ansMMm i 9 ‘
Fﬂ.lmm 12
" institine L I_n_v:"
Key Message:

The N17-76 SLS-Tool applies the decision rules and provides a suggested speed limit for the
roadway segment of interest. The tool provides advisory messages to allow the user to identify
the key variables that controlled the analysis results.

Interactivity:
Ask: Given the available crash history, are crashes a significant concern on this segment?

Tell: The KABC crash rate on this segment is more than 1.3 times the state average rate for
similar facilities. In that case, the decision rules call for using the rounded-down 85 percentile
speed to set the regulatory speed limit.

Notes:
The spreadsheet version used to create this sample problem was Version 3 of the N17-76 SLS-
Tool, which contains crash rates computed from TxDOT crash and exposure data from 2019.
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Sample Problem #4—NCHRP 17-76 Tool

* NCHRP 17-76 spreadsheet tool—results

Analysis Results Advisory, Calculated, or Warning Messages
Speed limit seffing group|  Developed |
suggesled Speed limit {mph:l 40 This value is determined by speed data, site characteristics, & crash data. |
= Texas ALM -*
= Transporta 22
- e =5 y A%
Key Message:

The N17-76 SLS-Tool applies the decision rules and provides a suggested speed limit for the
roadway segment of interest. The tool provides advisory messages to allow the user to identify
the key variables that controlled the analysis results.

Interactivity:
Ask: Which variable(s) controlled the analysis results?

Tell: The advisory message to the right of the suggested speed limit states that the value is
determined by speed data, site characteristics, and crash data.

Tell: In this case, the statutory maximum speed limit (55 mph) did not control the analysis

results. We set the regulatory speed limit on this segment based on the speed distribution, site
characteristics, and crash data.
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Sample Problem #4—Results

* NCHRP 17-76 spreadsheet tool—discussion

* Two non-ideal attributes identified
» KABC crash rate more than 1.3x average rate - rounded-down 85"
* Pedestrian activity with narrow sidewalks and no buffers - closest 50t

* 50% percentile =42 mph
* Closest 50" percentile = 40 mph
* Regulatory speed limit = 40 mph

/-—',I_rb;ns MMM L *
A institute ; A

Key Message:

The N17-76 SLS-Tool applies the decision rules and provides a suggested speed limit for the
roadway segment of interest. The tool provides advisory messages to allow the user to identify
the key variables that controlled the analysis results.

Interactivity:
Ask: Which non-ideal site attribute(s) were identified in the analysis?

Tell: The first site attribute of concern is the KABC crash rate on this segment, which was more
than 1.3 times the average rate on similar segments statewide. This condition calls for using the
rounded-down 85" percentile speed. The second site attribute of concern is the occurrence of
pedestrian activity without adequate sidewalk facilities, which calls for using the closest

50" percentile speed.

Ask: What is the suggested speed limit for this segment? (40 mph)
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Key Findings from NCHRP 17-76

* Expand the factors considered to set regulatory speed limits
* Roadway type/context
* Speed distribution (not just 85" percentile)
* Consider needs of vulnerable road users, especially in urban or
suburban areas
* Provide a spreadsheet tool to calculate suggested speed limit

* Provide a user guide on speed limits (NCHRP Report 966)
* Available at: https://www.trb.org/Main/Blurbs/182038.aspx

i a I-i
Key Message:
The guidance from NCHRP Research Project 17-76 provides tools and a rules-based framework
for setting regulatory speed limits based on roadway type and context, speed distribution, site
characteristics, and crash history, with the benefit of accounting for the needs of vulnerable road
users (e.g., pedestrians and bicyclists) in relevant settings. Many of these same considerations are
mentioned in TxDOT’s Speed Zone Manual but are more formally incorporated into the NCHRP
17-76 analysis framework.
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Questions?

Key Message:
None.
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Operating Speed Research
TxDOT Project 0-7049

Lesson Three presents the findings from operating speed research conducted in TxDOT Research
Project 0-7049.
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Operating Speed Relationships

* Rural highways
* Typical
* Urban/suburban city streets
* Typical
* Freeways
* Typical
* Raising RSL
* Lowering RSL

Key Message:

TxDOT Research Project 0-7049 analyzed operating speed trends on rural highways, urban and
suburban city streets, and freeways. For freeways, the research included typical traffic speed
trends in addition to the effects of raising or lowering posted regulatory speed limits.
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High-Speed Rural Highways

Literature Review

Posted regulatory speed limit Increase
Horizontal curve radius Decrease
Access density Increase
Number of travel lanes/roadbed width Increase
Lane width Increase
Median width Increase
Shoulder width Increase
Vehicle type (passenger car) Trucks
Natural light condition (daytime) Nighttime
o zon
Key Message:

Increase
Decrease
Decrease
Increase
Increase
Increase
Increase
Decrease

Lower

According to the published literature, speeds on rural highways will increase with an increase in
posted regulatory speed limit, number of travel lanes, roadbed width, lane width, median width,

or shoulder width. Speeds will decrease with a decrease in horizontal curve radius or an increase
in access density. Speeds will be lower for trucks compared to passenger cars, and at nighttime

compared to daytime.
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Urban/Suburban City Streets
Literature Review

Posted regulatory speed limit Increase Increase
Access density Increase Decrease
Signal density Increase Decrease
Sidewalk (present) Not present Higher
Curb and gutter (present) Shoulder Higher
Shoulder width Increase Increase
Volume Increase Decrease
On-street parking (not present) Present Lower
Roadside more complex (more street furniture, development, etc.) Increase Decrease
Cross section (number of lanes, median) Wider Higher
Key Message:

According to the published literature, speeds on urban and suburban city streets will increase
with an increase in posted regulatory speed limit, shoulder width, median width, or number of
lanes, or if sidewalks or curb and gutter are present. Speeds will decrease with an increase in
access density, signal density, or traffic volume, if on-street parking is present, or if the roadside
is more complex with features like more street furniture or development.
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Urban/Suburban City Streets
Literature Review
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Key Message:

A published comparison of operating speeds and posted regulatory speed limits on urban and
suburban city streets showed that there is often a wide range of average operating speed values
for each regulatory speed limit value, with the range roughly centered on the average speed
rather than the 85™ percentile speed.
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Rural Highway/Suburban Arterial—0-7049,
Relationships with Operating Speed

* San Antonio data sources
* TxDOT speed zone survey tally sheets £ i
(1998-2020) L e
* Speed data from road tubes (2021) : o
* Geometry and traffic control data from - A 1
online photo sources (year of study) \ @
* Data collected multiple times at i 2\
several locations e

* Nearby locations grouped

*
Key Message:

The TxDOT 0-7049 research team compiled speed data from speed zone study tally sheets and
road tubes, geometry data, and traffic control data (including posted regulatory speed limits) at
various sites around San Antonio, grouping data from sites in close proximity.
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Rural Highway/Suburban Arterial—0-7049,
Relationships with Operating Speed

RSL (year of study) | Rural | Exurban m Grand Total

* Sites subdivided into
three development

0 4 7 11

levels
0 29 30 59
* Analyze trends by
Z 16 10 28
development levels
37 45 32 114
* Analyze trends over = = i o
the years for grouped g 3 5 g
sites 18 0 0 18
Grand Total 141 134 108 383
= Texas ASM = g
o e o y L8

Key Message:

The TxDOT 0-7049 research team grouped the San Antonio speed data sites into three
development levels (rural, exurban, and suburban) and eight regulatory speed limit values to
analyze speed trends over the years. This effort included 383 sites after nearby sites were
grouped.
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Rural Highway/Suburban Arterial—0-7049,
Relationships with Operating Speed

« Typical | Rual | Buwrban | Suburban __

. : P : + Speed limit + Speed limit Speed limit
RSL (hlgher |Im|tS, hlgher Speeds) * Shoulderwidth =+ Horizontal Cross section

* Qutside shoulder width (wider * Roadbed width curve present Access density

shoulders, higher speeds) * Access density Sidewalk
* Roadbed width (wider roadbed, Bt
higher speeds) * Roadbedwidth curb and gutter
* Some findings limited due to L oouiderwidth

database (e.g., not enough + Vehicle volume
horizontal curve variability for
rural dataset)

= Texas ASM . *
- e ==
Key Message:

The TxDOT 0-7049 research team identified various factors related to traffic control, cross-
sectional widths, horizontal curvature, access, roadside features, and traffic volume and mix that
correlated with speed. More factors were identified as the development level increased.
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Rural Highway/Suburban Arterial—0-7049,
Operating Speed Changing Over Time?

* Speed reductions observed when development increased
between studies
* Rural = exurban (24 pairs)
* Exurban - suburban (16 pairs)

* Overall, nominal speed reductions observed at sites where

development did not change between studies (99 pairs)

* Change in RSL: 4 sites increased 5 mph; 69 sites no change;
26 sites decreased by 5, 10, or 15 mph

‘-'Te’.msMM - *
i o y =}
Key Message:
The TxDOT 0-7049 research team identified sites where development levels increased and found
that speed reductions occurred at these sites. Speed reductions also occurred at some sites where
development levels did not increase over time, but the reductions were nominal.
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Freeways
Literature Review

Posted speed limit Increase Increase
Lane width Increase Increase
Volume Increase Decrease
Shoulder width, right Increase Increase
Shoulder width, left Increase Increase
Natural light condition (daytime) Nighttime with roadside lighting Lower
Day of week (weekday) Weekend Higher
Median width (minimal influence) Increase Increase
Ramp density Increase Decrease
Key Message:

According to the published literature, speeds on freeways will increase with an increase in posted
regulatory speed limit, lane width, shoulder width (right or left), or median width, or during the
weekend when compared to weekdays. Speeds will decrease with an increase in traffic volume
or ramp density, and at nighttime compared to daytime.
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Urban Freeways—0-7049 Fort Worth
Typical Speeds

* Freeway data sources
* Fort Worth freeways
* Speed data from radar sensors
* Geometry from aerial photos
* Light conditions from almanac
* Weather data from weather.gov

* |ncident data from traffic
management center

Key Message:

The TxDOT 0-7049 research team assembled a freeway speed database using archived speed
data from sensors on freeway links in the Fort Worth District. They supplemented the speed data
with geometry data from aerial photographs, light condition from an almanac, weather data from
weather.gov, and incident data from the traffic management center.
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Urban Freeways—0-7049 Fort Worth
Typical Speeds Database
* 268 freeway links * Screened to exclude:
* 2-4 general-purpose lanes * Precipitation
* No managed lanes * Incidents
* No left-side ramps * Speeds < 53 mph or > 90 mph
* RSL = 60-70 mph * High vehicle count/congestion
« Speed data for May 2015, 2016, * Dusk, night, or dawn time periods
2017, 2018, 2019; April 2020 * Binned to 15-minute time slices
* 5-minute time slices + To manage database size
* Almost 900,000 observations
Key Message:

The assembled freeway speed database consisted of 268 freeway links with regulatory speed
limits in the range of 60—70 mph. The speed observations were derived from one month each
from the years 2015-2020, initially in the form of 5-minute time slices but later binned to 15-
minute time slices. The TxDOT 0-7049 research team screened speed observations to exclude
time periods affected by precipitation, incidents, high volumes, or congestion, and included only
observations during daytime conditions with average speeds in the range of 53—90 mph.
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Urban Freeway—0-7049, Change in Operating
Speed Over Time (2020 an Anomaly?)
73
3 72
B e _
o 70 ~_
5 268 e
&Ee7, ——— L
o 66
g 64
< 2015 2016 2017 2018 2019 2020
Year
~0-6(0 865 -+70
pr—— *
A insiitite R Lo
Key Message:

Average operating speed increased over time for all three levels of posted regulatory speed limit.
The most notable increase occurred in 2020, which may be an anomaly due to the pandemic
conditions.
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Urban Freeway—0-7049, Relationships with
Operating Speed

* Fixed factors leading to higher operating speeds
* Increasing speed limit
* Increasing shoulder widths (left and right sides)
* Increasing distance from sensor to upstream and downstream
entrance and exit ramps (on right side)
* Fixed factors leading to lower operating speeds
* Increasing traffic volume

Key Message:

The TxDOT 0-7049 research team identified several fixed factors that affected freeway operating
speeds. Factors associated with higher operating speeds included higher regulatory speed limits,
wider shoulders (left and right), and longer distances from the speed sensor location to the
nearest upstream and downstream entrance and exit ramps. Conversely, increasing traffic volume
was associated with lower operating speeds. (A factor is classified as “fixed” if it affects all
observations globally in the dataset.)

56



Improving and Communicating Speed Management Practices: Instructor’s Guide
Workshop

Slide 57

Urban Freeway—0-7049, Relationships with
Operating Speed (cont’d)

* Random factor
affecting speeds— N :
day of week -

Monday  Tue-Thu Friday Saturday  Sunday
GD

2 Toxas AsM o
o et " y &%
Key Message:

The TxDOT 0-7049 research team identified day of week as a random factor affecting freeway
operating speeds. Compared to the average across all days of the week, operating speeds were
lower on Tuesday—Friday and higher on Saturday and Sunday. (A factor is classified as
“random” if it accounts for clusters or hierarchical structures in the dataset.)

57



Improving and Communicating Speed Management Practices: Instructor’s Guide
Workshop

Slide 58

Urban Freeway—0-7049, Relationships with
Operating Speed (cont’d)

Mean of Site Yearly Effects

* Mean operating speed i (with 95% C1)
increased by about $ din
1 mph between 2015 é i o
and 2019 ! Lo . 1| F_]

* Statistically significant.
* Practically significant?
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Key Message:

After accounting for all variables, the year was found to be a statistically significant random-
effects variable. From 2015 to 2019, the mean freeway operating speed increased by about

1 mph. Though the variable is statistically significant due to the large sample size, the practical
significance of the effect is uncertain.
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Urban Freeway—0-7049,
Why Speeds Increasing?

* Enforcement changes DPS Speeding Citations &
(decreased enforcement R . e
in same period) 4 =8 .

* Other ideas (but no { e |
support): fuel prices, - . 3
location within system, = = |
consumer price index o neo 3

Key Message:

The TxDOT 0-7049 research team explored various factors to attempt to explain the observed
increase in freeway operating speeds over time. They found that speed enforcement (measured in
terms of citations issued) decreased in the 2016-2019 time frame for both the Department of
Public Safety and municipal police departments in the Fort Worth District. They also explored
fuel prices, speed measurement locations, and the consumer price index, but could not identify a
relationship between these variables and operating speed.
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Raising RSL on Freeways
Literature Review

e Utah, 2017 and 2009, 75 to 80 mph

* Average speeds increased between 2 and 3 mph

* lowa, 2009, 65 to 70 mph

* Mean speed increase about 2 mph

* Texas, 2006, 75 to 80 mph
* PC speed up 4 mph on I-10 and 9 mph on |-20

* Repeal National Maximum Speed Limit (55 to 65 mph)

* Mean speed increase about 4 mph or less for 10 mph RSL increase

g

/-ﬁ'!fens MMmm =
ransporta )
B (nstitite g I,

Key Message:

According to the published literature, freeway operating speeds increase when the posted
regulatory speed limit is increased. The magnitude of the operating speed increase is usually
smaller than the magnitude of the posted regulatory speed limit increase. This trend has been
reported in various states in different parts of the country.
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Raising RSL on Urban Freeways, 0-7049
Environmental Speed Limits, 2015 to 2016

* 155,613 15-minute time o ——
periods included in analysis | 7 e

68 o —

* Speed change for control
groups nominal

BB feeiccusuaaia SR B W ' L

64 [

Mean Speed (mph)

* This study: between
2—4 mph for 5 or 10 mph B

1 1 60 o BLAAC e D) 8 ], o BAAL] ot B
I n Crease l n RSL Contrel Control Treated Treated Treated
(80-60) (65-65) (60-65) (60-70) (85-70)
— ]
e 5 o4
A insiitiie 2 y A%
Key Message:

The TxDOT 0-7049 research team examined changes in operating speeds following the removal
of environmental speed limits on some freeways in the Fort Worth District in 2015. They found
that operating speeds increased on segments where the posted regulatory speed limits were
increased, but not on segments where the posted regulatory speed limits did not change.
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Lowering RSL on Freeways
Literature Review

* Few studies

* 1984 study %‘3}
* Lower limits decrease operating speed, although /’b}\ o
driver speed compliance gradually erodes w;&'\
(S8
* 2016 study Oﬁ%’/

* When RSL decreased, operating speed decreased
a “moderate” amount

/-ﬁ',‘[ens MMmm *
ransporta )
B (nstitite & I;.':..

Key Message:

Few studies are available to quantify the effect of lowering posted regulatory speed limits on
freeways. One study in the published literature showed a decrease in operating speed, but with
compliance gradually eroding over time. Another study showed a “moderate” decrease in
operating speed.
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Questions?

Key Message:
None.
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Slide 64
Helpful Resources for
Communicating Practices
Key Message:

Lesson Four introduces the students to resources developed in TxDOT Research Project 0-7049
to help practitioners communicate regulatory speed limit and speed management practices to
interested stakeholders.
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Deliverables from TxDOT Project 0-7049

* Engineer video (shown earlier)

* Citizen video

* Pamphlet

* FAQs/talking point

* Operating speed relationships

* Speed management implementation experiences

Key Message:

Communication resources developed in TxDOT Research Project 0-7049 include two videos, an
informational pamphlet, a written frequently asked question/talking point document, and material
summarizing operating speed relationships and practitioner experience applying speed
management treatments across the state.
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Citizen Video

* For the general public
* Describes how regulatory speed limits are set
* Available from TxDOT's Traffic Safety Division

* Viewable online:
* English: https://youtu.be/9bCaHSRDU pc
* Spanish: https://youtu.be/8uD9HgIDLQA

Key Message:
The citizen video summarizes the process for setting regulatory speed limits in Texas. Its
intended audience is the public. English and Spanish versions of the video are available.

Interactivity:
Click: Use the link on this slide to access the citizen video. The video is about 2 minutes long.

Notes:

The citizen videos are available online or from TxDOT’s Traffic Safety Division. The instructor
should obtain a local copy of the videos before the workshop, and may either use the link on the
slide or exit the slide presentation to play a local copy of the video after discussing this slide. The
instructor may choose which versions (English and/or Spanish) to use based on the needs of the
students.
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Pamphlet

* See handout
* Discussion

72 Fiften ol
Key Message:

The informational pamphlet describes the five-step process for setting and posting regulatory
speed limits.

Interactivity:
Tell: A copy of the pamphlet is bound within the Student’s Guide. 1t is on the last sheet of paper
before the workshop evaluation form.

Tell (if loose-leaf copies of the pamphlet are available): Loose-leaf copies of the pamphlet are
available for the students or to share with other interested people.

Ask: How can this resource be useful to you and your agency?

67



Improving and Communicating Speed Management Practices: Instructor’s Guide
Workshop

Slide 68

FAQ/Talking Points

& See h an d 0] Ut 1. Who sets speed limits in Texas?
2 4 2. How are speed limits set in Texas?
- D}'S cussion 3. What is the maximum speed limit in Texas and has it changed over the
years?
4. Why do we use 85" percentile speed as part of setting speed limits?
5. How are roadway users considered when setting speed limits?
Why can you not post a speed limit based on an opinion of what is good
for a road?
Is the 85" percentile speed appropriate for all conditions?
How effective is a lower posted speed limit in lowering operating speed?
. How much does speed increase after raising the posted speed limit?
10. What affects operating speed?
11. What is the safety relationship between posted speed limit and crashes?
12. What reference materials are available to help with posted speed limits?

© e N

Key Message:
The Frequently Asked Questions document provides talking points and addresses 12 questions
relating to regulatory speed limits, vehicle speeds, and communication materials.

Interactivity:
Tell: A copy of the Frequently Asked Questions document is bound within the Student’s Guide.
It is immediately after the presentation slides.

Ask: How can this resource be useful to you and your agency?
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Speed Management—Feedback Signs

* Used sparingly for improved effectiveness
* Often deployed on portable trailers

* Must be maintained

* May indicate a need for enforcement

* More commonly used by cities than TxDOT

* Most effective on a rotating basis
(especially coupled with enforcement)

Texas ASM *
o e o y A%
Key Message:

Speed feedback signs are commonly used as a speed management technique. They should be
used sparingly on a rotating basis to maximize their effectiveness. If a speed feedback sign is
often deemed necessary at a site, trends may indicate a need for enforcement at the site. This
treatment is more commonly used by municipalities than TxDOT.
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Speed Management—Pavement Markings
and Devices

* Transverse rumble strips
* Optical speed bars

* Speed markings (curve or
school zones, but not used
for speed management)

Key Message:

Transverse rumble strips and optical speed bars are available as pavement-based speed
management treatments. Speed markings can be used for special locations like curves and school
zones, but not for speed management at typical sites.
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Speed Management—Signing
Enhancements

* Speed limit signs with red borders
* Oversized speed limit signs
* Flags (to show a recent change)

* Speed reduction and speed
step-down signing approaching
rural towns

* Gateway monuments

i e g 7~=
Key Message:

Several types of signing enhancements are available for use as speed management treatments.
These treatments include speed limit signs with red borders, oversized signs, flags on a recently
changed signs, speed reduction and step-down signing on rural town approaches, and gateway
monuments.
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Speed Management—Geometric
Treatments

* Reduced lane widths
(in urban areas or near schools)

* |slands or raised medians
* Curb delineators

* Cross-section conversion
to 2 lanes + TWLTL
(usually in urban areas)

= Texas ASM z= *
e =
Key Message:

Several types of geometric treatments are available for use as speed management treatments.
These treatments include reduced lane widths (appropriate for urban areas or school zones),
islands, raised medians, curb delineators, and cross-section conversion (i.e., converting a four-
lane undivided segment to two lanes with TWLTL).
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Speed Management—Current Practices

" E H
gl |E|8 Elz
2| E|s|®»|E
HEIRE
NEAE ': 21|k 1-5 in table show most common TxDOT implementation order
HHEIER I
|52 E|a
2| 8|2 ERE-RES Y : . ; b s
z2|5|% E |3 % 2 Usually applied to the first reduced speed sign approaching a speed limit change area
SIE|2|E 2388 or rural community
= = 5 = = . . - o .
HEIEAEA R b Most effective deployment mode is with speed trailers for several weeks at a time, on
SpeedManagement Devices Rl Ml N N B a rotating schedule. Coordination with law enforcement substantially increases
Signing Enrancements—Ooversize 1 1 1 1 eﬁe(ti\leness
Signing Enhancements—Red Border® ! © Longer implementation timeline and reguires coordination with municipality; TxDOT
SpeedFeedbacksigns” Sl N 2015 guidelines
Gateway Trestmeres” - : dpresents significant noise concernin corridors with residential development
Transverse Rumblesurips L © Usually applied for access management and requires capital funds expenditure
=3 . . . .
RaisesMie dansfsond’ 21312 5I0nger implementation timeline)
EEMECnEY 'aﬂ-':p‘*" DO ESEE : Limited applicability on roadways with bus routes
ReducedLane Width 2= & Applied on curve approaches and for school zones, but not for general speed
Road Diet [& g, changing cross saction) s |2 B 1t
\ar r
A EN 0 215 [] - Not a typical TxDOT speed management device or practice; usually applied by
legenas)E municipalities
Optical SpesdBars [ - Not a typical TXDOT speed management device; rare application of speed bars at

high-speed curves

Key Message:
The TxDOT 0-7049 research team assembled a matrix to illustrate the common implementation
order for the speed management techniques.

Interactivity:
Tell: A copy of the Common TxDOT Implementation Order matrix is included in the Student’s
Guide after the Frequently Asked Questions document.

Tell: The numbers in the matrix indicate the common order in which the various treatments are
implemented.

Tell: The beige shading indicates treatments that are used often by municipalities but seldom by
TxDOT.

Tell: The blue shading indicates treatments that are rarely used in Texas.
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Sample Problem #5—Suburban Arterial

* If speed concerns remain at this
suburban site, the following
treatments can be used (humbers
map to table in previous slide):

* 1—Signing Enhancements—Oversize
* 2—Speed Feedback Signs

* 3—Raised Medians/Islands

* 3—Reduced Lane Width

* 4—Signal Timing

* What does our group recommend?

= Texas ASM = r.*
Key Message:

Speed management techniques are available for use at sites where speed concerns remain after
studying and updating the posted regulatory speed limit.

Interactivity:
Tell: The example suburban arterial segment used in this sample problem is the same segment
that was used in sample problems 2 and 4.

Ask: Which speed management treatment(s) does our group recommend for this segment?

Notes:

This sample problem is an open-ended discussion. Any or all of the treatments on the list can be
used. Answers may vary depending on the typical local practices used in the students’
jurisdictions.
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Closure

* Final questions?

& e =
Key Message:
None.
Interactivity:

Ask: Does anyone have final questions about any of the presented material or resources?

Ask: Does anyone have future research needs to suggest to the instructor?
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Adjourn

* Please fill out the evaluation form.

* Thank you for your time!

g
e 7 =4
Key Message:
None.
Interactivity:

Tell: The workshop is concluded. The last sheet in the Student’s Guide is a workshop evaluation
form. Please take a minute to remove the form from your guide, fill it out, and return it to the
instructor. All responses are anonymous.
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SOLUTIONS TO SAMPLE PROBLEMS

1: RURAL FREEWAY SEGMENT, SPEED ZONE MANUAL PROCEDURE
2: SUBURBAN ARTERIAL SEGMENT, SPEED ZONE MANUAL PROCEDURE
3: RURAL FREEWAY SEGMENT, NCHRP 17-76 SPREADSHEET TOOL
4: SUBURBAN ARTERIAL SEGMENT, NCHRP 17-76 SPREADSHEET TOOL

5: SUBURBAN ARTERIAL SEGMENT, SPEED MANAGEMENT TREATMENTS
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SAMPLE PROBLEM 1:
RURAL FREEWAY SEGMENT, SPEED ZONE MANUAL PROCEDURE
INPUT DATA
Site Description Data

Existing regulatory speed limit: 75 mph
Adverse site conditions: Not present

Crash history: Segment’s crash rate does not exceed statewide average
Date of last speed zone study: 5 years ago
Speed Zone Study Data

Number of free-flow cars measured: 133 cars
85" percentile speed: 82 mph

Statutory maximum speed limit: 75 mph
OUTPUT SUMMARY
What is the new regulatory speed limit? ..............cooiiiiiiiiiiiiiiiiiiiienn,

75 mph

The measured 85™ percentile speed is 82 mph, which is above the statutory maximum speed limit
for this type of roadway. There are no concerns with adverse site conditions for the site (narrow
pavement, curves, driveway density, or inadequate shoulders), and the crash rate for the site

does not exceed the statewide average for similar sites. Hence, the statutory maximum speed
limit of 75 mph dictates the setting of the regulatory speed limit.
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SAMPLE PROBLEM 2:
SUBURBAN ARTERIAL SEGMENT, SPEED ZONE MANUAL PROCEDURE
INPUT DATA
History (2004)

Roadway type: Rural two-lane highway (outside city limits)
Number of free-flow cars measured: 137 cars
85" percentile speed: 50 mph
Adverse site conditions: Negligible shoulder width
Crash history: Segment’s crash rate does not exceed statewide average
Regulatory speed limit: 45 mph
Current Conditions (2018)
Roadway type: Suburban minor arterial with TWLTL (inside city limits)
Number of free-flow cars measured: 132 cars
85" percentile speed: 45 mph
Adverse site conditions:
e Negligible shoulder width
e Notable driveway/cross street density (doubled since last speed zone study
because of recent residential and commercial developments)
Crash history: Segment’s crash rate exceeds statewide average

OUTPUT SUMMARY
What is the new regulatory speed limit? ............ccooeiiiiiiiiiiiiii e, 35 mph

In the speed zone study conducted in 2004, the 85" percentile speed was found to be 50 mph, but
an adverse site condition (inadequate shoulders) existed. The crash rate at the site did not
exceed the statewide average for similar sites. Hence, the speed limit was set at 45 mph, which
was 5 mph below the 85" percentile speed. In the speed zone study conducted in 2018, the
measured 85" percentile speed was 45 mph, which matched the previous regulatory speed limit.
However, site conditions had changed since the last speed zone study, with increased driveway
density and crash rate exceeding the statewide average for similar sites, and the inadequate
shoulders had not been improved. The Procedures for Establishing Speed Zones manual allows a
regulatory speed limit to be set as much as 12 mph below the 85" percentile speed if the crash
rate exceeds the statewide average for similar sites and other adverse conditions exist. Hence,
the regulatory speed limit may be lowered to 35 mph, which is 10 mph below the 85" percentile
speed.

A direct application of the Speed Zone Manual guidance could yield values in the range of 35—
45 mph. At the real-world site which formed the basis for this sample problem, a regulatory
speed limit of 35 mph was chosen.
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SAMPLE PROBLEM 3:
RURAL FREEWAY SEGMENT, NCHRP 17-76 SPREADSHEET TOOL
INPUT DATA
Speed Data

Maximum speed limit: 75 mph

85™ percentile speed: 82 mph

50" percentile speed: 78 mph
Site Characteristics

Segment length: 8 mi

AADT: 32,000 veh/d

Number of lanes: 4

Directional design-hour truck volume: 100 trk/hr

Number of interchanges: 4

Design speed: > 60 mph

Grade: 1%

Outside shoulder width: 11 ft

Inside shoulder width: 3 ft

Adverse alignment present? No

OUTPUT SUMMARY
What is the new regulatory speed limit? ...,

75 mph

The only non-ideal site condition present is the 3-ft inside shoulder width, which calls for using
the rounded-down 85" percentile speed instead of the closest 85" percentile speed. However, the
statutory maximum speed limit for this type of roadway is 75 mph. Hence, the suggested

regulatory speed limit is computed as 75 mph.
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SAMPLE PROBLEM 4:
SUBURBAN ARTERIAL SEGMENT, NCHRP 17-76 SPREADSHEET TOOL
INPUT DATA
Speed Data

Maximum speed limit: 55 mph
85" percentile speed: 45 mph
50" percentile speed: 42 mph
Site Characteristics
Segment length: 2 mi
Number of lanes: 2
Median type: TWLTL
Number of traffic signals: 3
Number of access points: 6
Bicyclist activity/bike lane type: Not high/Any type
Sidewalk presence/width: Narrow
Sidewalk buffer: Not present
Pedestrian activity: Some
On-street parking activity: Not high
Parallel parking permitted? No
Angle parking permitted? No
Adverse alignment present? No
Crash Data
Number of years of crash data: 3 years
Average ADDT for crash data period: 10,000 veh/d
Is the segment a one-way street? No
All (KABCO) crashes for crash data period: 45 crashes
Fatal & injury (KABC) crashes for crash data period: 23 crashes

OUTPUT SUMMARY
What is the new regulatory speed imit? ................ccooiiiiiiiiiiiiiiiei, 40 mph

The KABC crash rate is computed as 105 KABC crashes per 100 million vehicle-miles, which is
more than 1.3 times the average KABC crash rate for two-lane suburban minor arterial
segments (78.3 crashes per 100 million vehicle-miles). Based on crash data, the regulatory speed
limit would be suggested based on the rounded-down 85" percentile speed. Additionally, the
non-ideal site characteristics are identified for pedestrian features. Specifically, the site has
some pedestrian activity but narrow sidewalks with no buffers. That combination of attributes
results in suggesting a regulatory speed limit based on the closest 50" percentile speed. Hence,
the suggested regulatory speed limit is computed as 40 mph.

Note that this sample problem is solved using the TxDOT 2019 crash rates of 212.7 KABCO
crashes per 100 million vehicle-miles and 78.3 KABC crashes per 100 million vehicle-miles. If
different rates are entered into the “Support Tables” worksheet, the rates specified here can be
used in the analysis to repeat the results documented here.
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SAMPLE PROBLEM 5:
SUBURBAN ARTERIAL SEGMENT, SPEED MANAGEMENT TREATMENTS

INPUT DATA
Available Treatments
Signing enhancements—oversize
Speed feedback signs
Raised medians/islands
Reduced lane width
Signal timing

OUTPUT SUMMARY
Which treatment(s) should be used?

This sample problem is an open-ended discussion. Any or all of the treatments on the list can be
used. Answers may vary depending on the typical local practices used in the students’
Jjurisdictions.



Improving and Communicating Speed Management Practices: Instructor’s Guide

Workshop
ACRONYM AND ABBREVIATION LIST
AADT Annual average daily traffic
CI Confidence interval
cont’d Continued
DPS Department of Public Safety
FAQ Frequently asked question
FHWA Federal Highway Administration
KABC Fatal and injury
KABCO Fatal, injury, and property-damage-only
mi Miles
mph Miles per hour
MUTCD Manual on Uniform Traffic Control Devices
MVMT Million vehicle-miles traveled
NACTO National Association of City Transportation Officials
NCHRP National Cooperative Highway Research Program
NCUTCD | National Committee on Uniform Traffic Control Devices
NTSB National Transportation Safety Board
NYC New York City
PC Passenger car
PD Police department
RSL Regulatory speed limit
Spd Speed
T™MC Traffic management center
TRB Transportation Research Board
trk/hr Trucks per hour
TWLTL Two-way left-turn lane
TxDOT Texas Department of Transportation
TxMUTCD | Texas Manual on Uniform Traftic Control Devices
veh/d Vehicles per day
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FREQUENTLY ASKED QUESTIONS ABOUT REGULATORY SPEED
LIMITS

The following are questions frequently asked regarding regulatory speed limits. The
answers were developed based on information in the literature along with research team
knowledge regarding speed limits. These questions reflect regulatory speed limits and may not

apply to work zones, advisory speeds, school zones, and other types of speed limits.

WHO SETS SPEED LIMITS IN TEXAS?
State law—the Texas Transportation Code (the “Code”)—establishes the framework for

speed management in the State of Texas. The Code generally establishes maximum speed limits
based on the type of road and driving environment:

e Urban district or street: 30 mph.

e Alley, beach, or roads adjacent to beaches: 15 mph.

e Numbered state or federal highway outside urban district: 70 mph.

e Non-numbered highways outside urban district: 60 mph.

Exceptions are allowed for speeds greater than 70 mph on select numbered state or
federal highways where the Texas Transportation Commission (TTC) deems it reasonable and
safe to do so, including speed limits of up to 85 mph on roadways designed for this speed.
Within this framework, the posted speed limit is determined by the responsible agency of the
road or highway. Speed limits on city streets are managed by the municipal transportation
department and established by municipal ordinance. Speed limits on county roads are managed
by the county transportation department and established by county commissioners court minute
order.

Speed limits on state and federal highways are managed by the Texas Department of
Transportation (TxDOT). Speed studies—a type of engineering study—are performed on all
state and federal routes on a regular basis and when requested by the public. The process for
studying—and potentially changing—a speed limit is shown in the flowchart in Figure 1. If it is
determined that a speed limit change is justified, the roadway’s location determines the legal

steps for adopting the revised speed limit. Outside municipal boundaries, speed limits are
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established by TTC minute order. For portions of state highways passing through a municipality,

the speed limit is established by municipal ordinance.

Speed study request

Collect field data

Perform speed study analysis

Develop new speed limit

Legally approve new speed limit

Post new speed
limit signs

Figure 1. Setting Speed Limit Process.
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HOW ARE SPEED LIMITS SET IN TEXAS?
Speed limits in Texas are based on the statutory speed limits outlined in the Code and

evaluated by procedures established by TxDOT. The Texas Administrative Code (TAC) requires
that speed limits be based on the 85th percentile speed, a value calculated from speed data based
on typical engineering practice and that which defines a boundary for excessive speeds. As part
of a speed study, the resulting suggested speed limit starts at the 85th percentile speed value and
is then adjusted for the design and physical factors that can influence safe operating speeds,
including:

e Horizontal and vertical curves.

e Hidden driveways and other roadside developments.

e High driveway density.

e Rural residential or developed areas.

e Lack of striped, improved shoulders.

After all such factors are considered in the speed study, an engineering recommendation
is made on whether a speed limit change is necessary. If a change is recommended for a state or
federal highway, the revised limit is reviewed by TxDOT staff for consistency in statewide
practice and prepared for adoption by either TTC minute order (outside of municipal boundaries)

or municipal ordinance (inside of municipal boundaries).

WHAT IS THE MAXIMUM SPEED LIMIT IN TEXAS AND HAS IT CHANGED OVER
THE YEARS?

The statutory maximum speed limit in Texas is 75 mph on most roadways on the state
highway system, 80 mph on parts of IH 10 and IH 20 in rural west Texas, and up to 85 mph on
certain highways that are designed to accommodate travel at the established speed (State
Highway 130 is currently the only roadway in this category).

The statutory maximum speed limit for the state highway system was 70 mph in daytime
and 65 mph at night until a series of legislative changes occurred starting in 2006. Such changes
were made to recognize different conditions on some types of roadways that could justify the
posting of higher regulatory speed limits and included:

e 1974: National Maximum Speed Limit (NMSL) Law restricted the maximum

permissible vehicle speed limit to 55 mph on all interstate roads in the United States.
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e 1995: NMSL repealed.

e 2000: Environmental speed limits implemented in several Texas regions as a method
to improve air quality.

e 2003: No new environmental speed limits to be implemented.

e 2006: Rural interstate highways and some other rural highways in sparsely populated
counties could be signed as high as 80 mph and 75 mph, respectively.

e 2011: All highways on the state highway system could be signed as high as 75 mph.
In addition, the night and truck speed limits were repealed.

e 2012: Highways that were built to exceptionally high design standards and could

accommodate travel at higher speeds could be signed up to 85 mph.

WHY DO WE USE 85TH PERCENTILE SPEED AS PART OF SETTING SPEED
LIMITS?

The 85th percentile speed has been used as a rule of thumb for setting regulatory speed
limits since the 1930s. The concept is based on the principles that most drivers are reasonable
and prudent, desire to avoid a crash, and desire to arrive at their destination in the shortest
possible time. Historical speed studies have shown that cumulative speed distribution curves
often bend at speeds slightly above the 85th percentile, such that there are a small number of
notably fast vehicles above this value that are assumed to be driving above a reasonable speed.
Using the 85th percentile results in speed limits that are credible to the public and avoids

criminalizing too large a proportion of the driving population.

HOW ARE ROADWAY USERS CONSIDERED WHEN SETTING SPEED LIMITS?
The driver often plays a key role in the speed limit setting process since the speeds used

toward establishing speed limits are typically measured when traffic is flowing freely. During
free-flow conditions, drivers select speeds that they believe optimize the tradeoffs between travel
time and risk. Basing the speed limit on the 85th percentile indicates a belief that drivers are
pretty good at assessing these tradeoffs and their judgment is trustworthy in establishing a level
where drivers who exceed that speed may be cited by law enforcement. While that may be so,
additional conditions could exist that do not influence the 85th percentile speed but contribute to
crashes. A posted speed limit that is lower than the 85th percentile speed could help to minimize

the consequences of those conditions. In addition, the desire to provide roadway corridors that
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encourage active transportation should be associated with appropriate posted speed limits that

consider the safety and mobility needs of pedestrians and bicyclists.

WHY CAN YOU NOT POST A SPEED LIMIT BASED ON AN OPINION OF WHAT IS
GOOD FOR A ROAD?

If the speed limit value decision is not based on objective data or accompanied by needed
enforcement, education, or infrastructure changes, then target travel speeds may not be achieved.
Drivers usually select their operating speed based on their perception of the driving environment
and their own needs and preferences rather than actively considering other road users’ needs and

perspectives.

IS THE 85TH PERCENTILE SPEED APPROPRIATE FOR ALL CONDITIONS?
While the 85th percentile speed is an essential starting point for setting regulatory speed

limits, it is not sufficient to account for all site conditions and all roadway users. The 85th
percentile speed concept implicitly assumes that drivers are aware of roadway hazards that
require them to reduce their speed. This assumption is questionable in some conditions,
particularly on roadways with frequent curves or driveways or notable numbers of pedestrians
and bicyclists (such as urban streets). Hence, it is necessary to examine and document site
conditions and the frequency of vulnerable road users when conducting a speed zone study and
adjust the speed limit as needed to account for these conditions. If the speed limit is adjusted
notably down from the 85th percentile, it is important to provide education and enforcement to

ensure credibility and compliance.

HOW EFFECTIVE IS A LOWER POSTED SPEED LIMIT IN LOWERING
OPERATING SPEED?

There is evidence that in some locations a reduction in the posted speed limit will be
accompanied by a reduction in average operating speed. This reduction, if present, will not be in
the same magnitude as the reduction in posted speed limit. Research has shown that the reduction

is 1 mph or less compared to a 5S-mph speed limit drop.

HOW MUCH DOES SPEED INCREASE AFTER RAISING THE POSTED SPEED
LIMIT?

In one of the most extensive studies in this area, speed limits were changed at 100 sites
along non-limited-access highways where the speed limits were either raised or lowered, and

speed limits were not changed at 83 control sites. The difference in operating speed at the treated

R-12



Improving and Communicating Speed Management Practices: Instructor’s Guide
Workshop

sites after these changes was typically less than 1.5 mph on average. Other research projects have
also found that speed limit increases tend to result in increased vehicle speeds, but average speed
increases were generally less than half the amount of the actual speed limit increase. The
magnitude of the change in operating speed when there is an increase (or decrease) in posted
speed is typically only a fraction of the amount of the actual speed limit change. For undivided
high-speed rural roadways, mean speeds are generally 3 to 5 mph higher for every 10-mph
increase in speed limit above 55 mph, with smaller increases at higher speed limits. In summary,
while the research findings indicate a change in the speed limit sign can affect operating speeds,

it is not as influential as the magnitude of the speed limit value change.

WHAT AFFECTS OPERATING SPEED?
Numerous factors influence the speed selected by a driver, with the amount of influence

varying depending on conditions present. For example, a parent may be driving faster when
going to pick up a child from day care to avoid late fees compared to when that parent is
returning home after a Saturday morning soccer game.

Research has provided insights, in general, into factors that are associated with higher or
lower operating speeds. Factors not related to the design of the road that can influence operating
speed include natural light level (day or night), weather (i.e., rain, snow), day of the week, and
driver characteristics such as age and gender.

On urban and suburban city streets, operating speeds are lower with a greater number of
access points (e.g., driveways or minor streets), signals, horizontal curves, and features
associated with urban development such as street furniture. On rural high-speed highways,
operating speeds are lower on horizontal curves with small radii and higher access density.
Higher operating speeds are associated with more travel lanes, wider lane widths, wider median
widths, and wider shoulders. For freeways, increases in the number of vehicles will result in
lower operating speeds as expected; however, even when the freeway is considered to be in free-
flow conditions, the number of vehicles appears to affect operating speed in addition to the
number of lanes and lane and shoulder width. For any roadway type and within any roadway
context, higher posted speed limits are associated with higher operating speeds, as to be

expected.
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WHAT IS THE SAFETY RELATIONSHIP BETWEEN POSTED SPEED LIMITS AND
CRASHES?

The speed-crash relationship is often confounded by many other factors (road
characteristics, weather, etc.), and as a result the estimated relationship has not been consistent
across different research studies. In most studies, speed variation was found to have an adverse
effect on safety. The findings on the relationship between average speed (or 85th percentile
speed) and crashes have had conflicting results. For example, a negative relationship between
average speed and crash frequency/rates was found by some studies, while a positive relationship
was found by other studies. Confounding factors have often been cited as possible reasons for
such a disputable relationship. The speed-crash relationship cannot be appropriately established
without considering the corresponding contexts (such as roadway type, roadway geometry,
traffic, etc.), which may confound the relationship between speeds and crashes if not considered.
In addition, how different factors interact must be studied.

A recent study (/) using city streets found crashes were lowest when the posted speed
limit was within 5 mph of the average operating speed. The presence of a median or curb is
associated with less crashes, while the number of signalized intersections, traffic volume, and
segment length were correlated with more crashes. Another important implication from that
research was the confirmation of the relation between the speed variability and crash occurrence
for city streets. Increased crash occurrence was observed with larger speed variability. Larger
spread/variability in operating speed is indicative of reduced smoothness in operations and
higher potential for speed differentials. Another possible explanation is that the associations
found could indicate that sites with more speed variability tend to be those with mixed visual
cues or prone to ambiguous contextual situations (e.g., wide streets in a residential setting).
These mixed visual cues may result in different drivers choosing different speeds, and perhaps
by doing so a large proportion of the driving population could be more likely to exceed roadway
conditions and thus increase their risk of crashing.

For high-speed highways or freeways, maximum speed limit changes have corresponded
to an increase in crashes in some research studies. Speed trends appear to vary by geographic
regions and may be influenced by societal factors such as driver age, population density,
unemployment rate, median family income, speeding enforcement, and similar factors. Speed

variability has been linked to greater crash severity at the higher speed limit thresholds.
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WHAT REFERENCE MATERIALS ARE AVAILABLE TO HELP WITH POSTED
SPEED LIMITS?

Within Texas, the key reference document for posted speed limits is the Procedures for

Establishing Speed Zones (2) manual.

Procedures for Establishing Speed Zones

Source: http://onlinemanuals.txdot.gov/txdotmanuals/szn/index.htm.

Date: last modified August 2015.

Publisher: TxDOT.

Description: The purpose of this TxDOT manual is to provide the information and
procedures necessary for establishing speed zones and advisory speeds on the state

highway system.

The following sources provide additional guidance on posted speed limits.

Posted Speed Limit Setting Procedure and Tool: User Guide and NCHRP 17-76 SLS-Tool

Source: https://www.trb.org/Main/Blurbs/182038.aspx.

Date: last modified April 2019.

Publisher: National Cooperative Highway Research Program (NCHRP).

Description: NCHRP Project 17-76 investigated the factors that influence operating
speed and safety. This knowledge was used to develop guidance and a speed limit
setting tool (SLS-Tool) so engineers can make informed decisions about the setting of

speed limits.

Speed Management Safety Website

Source: https://safety.thwa.dot.gov/speedmgt/.

Date: last modified April 2019.

Publisher: Federal Highway Administration (FHWA).

Description: This website provides links to several publications and tools along with

ongoing research.
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Speed Management ePrimer for Rural Transition Zones and Town Centers

Source: https://safety.fhwa.dot.gov/speedmgt/ref mats/rural transition speed zones.
cfm.

Date: January 2018.

Publisher: Federal Highway Administration.

Description: This ePrimer reviews speeding-related safety issues facing rural
communities and discusses the basic elements required for data collection,
information processing, and countermeasure selection by rural transportation
professionals and community decision makers. The ePrimer is presented in six
distinct modules developed to allow the reader to move between each to find the

desired information without a cover-to-cover reading.

Traffic Calming ePrimer

Source: https://safety.thwa.dot.gov/speedmgt/traffic_calm.cfm.

Date: February 15, 2017.

Publisher: Federal Highway Administration.

Description: The ePrimer presents a review of traffic calming practices in eight
modules. The ePrimer presents:

o A definition of traffic calming, its purpose, and its relationship to other
transportation initiatives (i.e., complete streets and context-sensitive solutions).

o Illustrations and photographs of 22 types of traffic calming measures.

o Considerations for their appropriate application, including effects and design
and installation specifics.

o Research on the effects of traffic calming measures on mobility and safety for
passenger vehicles; emergency response, public transit, and waste collection
vehicles; and pedestrians and bicyclists.

o Examples and case studies of both comprehensive traffic calming programs and
neighborhood-specific traffic calming plans.

o Case studies that cover effective processes used to plan and define a local
traffic calming program or project and assessments of the effects of individual

and series traffic calming measures.

R-16


https://safety.fhwa.dot.gov/speedmgt/ref_mats/rural_transition_speed_zones.cfm
https://safety.fhwa.dot.gov/speedmgt/ref_mats/rural_transition_speed_zones.cfm
https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm

Improving and Communicating Speed Management Practices: Instructor’s Guide
Workshop

Speed Enforcement Program Guidelines
e Source: https://safety.fhwa.dot.gov/speedmgt/ref mats/thwasa09028/resources/Speed

%20Enforcement%20Program%?20Guidelines.pdf#page=1.

e Date: March 2008.

e Publisher: U.S. Department of Transportation, National Highway Traffic Safety
Administration.

e Description: The objective of the guidelines is to provide law enforcement personnel
and decision makers with tools to establish and maintain an effective speed
management program. The guidelines include:

o Identification of the problem.

o Legislature, regulation, and policy.

o Program management, including public outreach.
o Enforcement countermeasures.

o Program evaluation.
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USLIMITS2
e Source: https://safety.fhwa.dot.gov/uslimits. User Guide for USLIMITS2:

https://safety.thwa.dot.gov/uslimits/documents/appendix-l-user-guide.pdf.

e Date: March 2008 for initial development, December 2017 for updated user guide.

e Publisher: U.S. Department of Transportation, FHWA.

e Description: USLIMITS?2 is a web-based tool that was designed to assist practitioners
in setting consistent and safe speed limits. It is used to set speed limits for specific

segments of roads and can be used on all types of roads (local roads to freeways).

REFERENCES
1. Fitzpatrick, K., S. Das, T. J. Gates, E. S. Park, M. P. Pratt, K. Dixon, J. Kay, M.

Chakraborty (2021) NCHRP Web-Only document 291: Development of the Posted Speed
Limit Setting Procedure and Tool.
2. TxDOT (2015) Procedures for Establishing Speed Zones, TxDOT, August 2015

(revised).
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COMMON IMPLEMENTATION ORDER FOR SPEED MANAGEMENT

TECHNIQUES
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Speed Management Devices O o | & 7 5 S Z
Signing Enhancements—Oversize 1 1 1 1 1 — | —
Signing Enhancements—Red Border® 1 1 — — — —
Speed Feedback Signs® — | — ] 2 2 2 1 —
Gateway Treatments® — 2 — — — e
Transverse Rumble Strips¢ 2 3 — | — | — | — | —
Raised Medians/Islands® — — — 3 3 2 —
Traffic Calming (e.g., speed humps/tables) — | — | — | — | — — 1
Reduced Lane Width' — | — | — 1| 3 3 2 | —
Road Diet (e.g., change cross section) — — — — 4 2 —
Signal Timing — | — | — 4 5 — | —
Speed Zone Pavement Markings (w/legends)® | — | — | — | — | — | — | —
Optical Speed Bars — | = | = | = | = — | —

Note: Numbers in table (1-5) indicate suggested implementation order.

2 — Usually applied to the first reduced speed sign approaching a speed limit change area or rural community.
b Most effective deployment mode is with speed trailers for several weeks at a time, on a rotating schedule.
Coordination with law enforcement substantially increases effectiveness.

¢ — Longer implementation timeline and requires coordination with municipality; TxDOT 2015 guidelines.

4 _ Presents significant noise concern in corridors with residential development.

¢ — Usually applied for access management and requires capital funds expenditure (longer implementation timeline).
f_ Limited applicability on roadways with bus routes.

¢ — Applied on curve approaches and for school zones, but not for general speed management.

] — Not a typical TxDOT speed management device or practice; usually applied by municipalities.

] - Not a typical TxDOT speed management device; rare application of speed bars at high-speed curves.
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TWO-PAGE INFORMATIONAL PAMPHLET

Side 1

SOME FACTS ABOUT DRIVERS,
SPEED, AND SPEED LIMITS

Drivers and the Driving Environment
Numerous factors influence the speed selected
by a driver, with the factors and amount varying
kased on conditions present. The number on the
speed | is a clear factor, along with the
number of drivesays, signals, curves, the widths
of road features, and roadside objects. Weather,
the day of the week, and natural light levels all
play a role in driver spesd cholce The amount of
enforcement can strongly impact compliance
with the posted speed limit

Speed Limits and Driver Behavior

Changing speed limits can influence driver spead
but not as much as the changs shown in the number
an the sign. Research has found that a 5-mph speed
limit reduction produces about a 1-mph reduction

in average driver speed. For rural roads, increasing
a speed limit by 10 mph increases average driver
speed by only 3 to 5 mph

Speed Limits and Safety

The spaed-crash relationship is complex,
research findings differ across studies, datasets,
and speed measures, Several studiss have
identified speed variation (the range of individual
driver speeds on the roadway| to have an adverse
affect on safety A recent study using data on city
streets showad that crashes were lowest when the
posted speed limit was within 5 mph of drivers’
average speed. This sams study confirmed that
greater speed variation i linked to increased
crashes, Recent research on high speed roads
has alzo established a link between large speed
variations and more severe crashes

FOR MORE INFORMATION

To learn more about TxDOT and how speed limits
are set, contact your local district office, or visit
www.txdot. gov,
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SETTING SPEED LIMITS

Texas Department of Transportation
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Side 2
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Improving and Communicating Speed Management Practices: Instructor’s Guide
Workshop

LIST OF REFERENCES AND SOURCE DOCUMENTS

TXDOT RESEARCH PROJECT 0-7049 DELIVERABLES

1.

2.

3.
4.

Fitzpatrick, K., S. Venglar, S. Das, M. Pratt, E. Park, R. Avelar, and M. Le. Speed Limits
in Texas. Report No. FHWA/TX-22/0-7049-R1. Texas A&M Transportation Institute,
College Station, Texas, 2023.

Setting Speed Limits. (Two-page informational pamphlet.) Texas Department of
Transportation, 2023.

General public two-minute video. https://www.youtube.com/watch?v=6Dh5vAsTxPU
Stakeholder eight-minute video. https://www.youtube.com/watch?v=XNKZA1RoBHE

NCHRP RESEARCH PROJECT 17-76 DELIVERABLES

1.

2.

Fitzpatrick, K., S. Das, T. J. Gates, M. P. Pratt, and K. Dixon (2021) NCHRP Report 966,
Posted Speed Limit Setting Procedure and Tool: User Guide.

Fitzpatrick, K., S. Das, T. J. Gates, E. S. Park, M. P. Pratt, K. Dixon, J. Kay, M.
Chakraborty (2021) NCHRP Web-Only document 291: Development of the Posted Speed
Limit Setting Procedure and Tool.

N17-76 SLS-Tool (with macros).
https://onlinepubs.trb.org/onlinepubs/nchrp/nchrp _rpt 966 Toolmacro.xlsm

N17-76 SLS-Tool (without macros).
https://onlinepubs.trb.org/onlinepubs/nchrp/nchrp _rpt 966 Toolnomacro.xlIsx

RELEVANT TXDOT MANUALS
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2.

TxDOT (2015) Procedures for Establishing Speed Zones, TxDOT, August 2015
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TxDOT (2014) Texas Manual on Uniform Traffic Control Devices, TxDOT, October
2014 (revision 2).
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