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Choose your own adventure

* How we got here - the history of traffic
engineering

* The impact of travel demand forecasting
* The impact of traffic engineering assumptions
* Traffic calming toolbox

* The case for traffic calming & “alternative
modes”




How we got here

History of traffic engineering



Cities
The purpose of cities is to advance
and effective

The “transportation purpose” of cities is to

The “land use purpose” of cities is to
the components for civic life.

FA



Automobiles
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U. S. DEPARTMENT OF COMMERCE

ROY D. CHAPIN, SECRETARY
BUREAU OF THE CENSUS

W. M. STBUART, Direclor

MORTALITY STATISTICS

1929

From 1924 to 1929 there was a continuous increase
in the death rate from motor-vehicle accidents in the
registration States of 1900, the rates ranging from 19.8
in 1924 to 27.4 in 1929; in the States of 1910, the rates 10 per 100,000
ranged from 19.8 to|28.8]and in the States of 1920, from
17.5 to 26.5. The District of Columbia is always in-
cluded in the groups “States of 1900, 1910, or 1920." 32,000 fatalities per year

Today’s rate?
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Social Engineering

PONT JAY WALK| roR SAFETY'S SAKE

- — CROSS —
Tlusmy — not here — not this _

\\ : J i i N o’ i :
; - QUIT vAY WALKING

KIWANIS

WATCH YOUR STEP
Jaywalking in the dictionary - 1924




1961: A love affair?

Merrily We Roll Along: The Early Days of the Automobile [«
*okdk o 7 | I 6.8/10

1%
1k

Groucho Marx namates this episode of NBC News' "Project Twenty” senes detailing the explosive social changes brought
about by the introduction of the automobile in the early 1900s.

Starring: Groucho Marx
Runtime: 52 minutes
Available to watch on suppo




Highway Capacity Manual (HCM)

* First Edition (1950)
* 147 pages
« 8 chapters

* Third Edition (1985)
* 500+ pages
* 14 chapters

- Fifth Edition (2010)
- 1,189 pages TR e iy
« 23 chapters

e 3 volumes
« S5 Million research since 2000 edition

HCM2010

AAAAAAAAAAAAAAAAAAAAA

A



Travel demand
forecasting



Ourtribe’s traffic demand

model forecasts pedestrian traffic o grow
N\ by about 1.25% for approximately the

nexf 350,000 years.

Interesting. So,
what was your modal

. Mostly 100. Nobody split assumption?
/" expects the development of any
alternative modes of transportation
until about the 349,800-year




Vehicle Miles Traveled

US Vehicle-Miles Traveled by Year
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U.S. Dept of Transportation Forecasts of Future Driving vs. Reality
— May 2014
w2014 C&P high scenario
- e 2014 CEP low scenanio
— 2010 CEP
2008 C&P linear growth
- 2006 C&P linear growth

2004 CEP cost to maintain®
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2002 C&P cost to maintain®
1999 CEP cost to maintain®

—lctualt "

asiegdants
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CAP scenanios depicted based on hneat growth; FHWA May 2014 forecast on compound growth

* Based on "Cost to Maintain®™ scenario

** Data thvough 2012 from FHWA Highway Statsstacs; 2013 data from FHWA Tratfic Volame Treods

FHWA: Federal Mighway Administration; CAP: Conditions & Performance report Frontier GfOUp




Minnesota VMT
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If you plan cities for
cars and traffic, you
get cars and traffic...

Project for Public Spaces



Traffic engineering
assumptions



Assumptions

 Use of the “peak hour”

» Future year and growth rates
* Trip generation

 Level of service & delay

FA



What about the other 23 hours?

Peak Hour
800

600

400

200

0
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Do you even need to
consider future traffic
volumes at all?



Growth Rate: does it match
reality?

—]000
—2002
—004
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s T008
e 2010
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Annual VMT in Trillions

2
1857 19598 1595 2000 2001 2002 2003 2004 2005 2006 2007 2008 2005 2010 2011 2012 2013 2014 2015 2016 2017




Growth Rate: does it match
reality?

Annual VMT in Trillions



Conventional trip generation

process

» Geared towards single use greenfield,
suburban developments

» Data collected over 53 years by volunteers

* Collection sites

* low density, single use, urban/suburban, no
transit, no pedestrian access

* Vehicle trips only
e Qverestimates vehicles for mixed use/infill

A



Figure 3.1 Analysis Approach for Estimating Site Trip Generation Mu l t 'i O d a l

DEFINE STUDY SITE DEFINE SITE CONTEXT DEFINE ANALYSIS

Land Use Type & Site (Section 3.3) OBJECTIVES a ro a C h
Types of Trips & Time

Characteristics (Section 3.2)
Period (Section 3.4)
. °
IS STUDY SITE MULTIMODAL? : ’ t r] p

(Section 3.5)

0 generation

ESTIMATE BASELINE
VEHICLE TRIPS
(Chapters 4 or 9) o

ESTIMATE VEHICLE TRIPS
(Chapters 4 or 9)

CONVERT BASELINE VEHICLE - .
TRIPS TO PERSON TRIPS (Chapter 5) Tri |3 Gen.eltat] on Handbook
| Third Edition

August 2014

e Optional

ESTIMATE
¢ Internal Person Trips
o External Walk/Bike Trips
o External Transit Person Trips
o External Person Trips in Vehicles
(Chapters 6 through 8)

o)

° ESTIMATE VEHICLE
sy TRIP SUBSETS
CONVERT PERSON TRIPS TO e Pass-By/Diverted Trips (Chapter 10}
FINAL VEHICLE TRIPS (Chapter 5) e Truck Trips (Chapter 11)




Vehicle
evel of Service

REFPORT CARD

MATH sKiLLs A*

LANGUAGE ARTS
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Level of Service A: Free-flow
traffic with individual wsers
virtually wnaffected by the
presence of others in the traffic
stream.

Level of Service B: Stable traffic
flow with high degree of
freedom to select speed and
operating conditions but with
some influence from other users.

Level of Service C: Restricted
flow that remains stable but with
sipnificant  interactions  with
others in the traffic stream. The
general level of comfort and
convenience declines noticeable
at this level.

Level of Service D: High-density
flow in which speed and freedom
to mansuver are severely
restricted and comfort and
convenience have dedined even
though flow remains stable.

Level of Service E: Unstable flow
at or near capacity levels with
poor levels of comfort and
CONVENIENCE.

Level of Service F: Forced traffic
in which the amount of traffic
approaching a point exceeds the
amount that can be served. LOS F
is characterized by the stop-and-
Eo waves, poor travel times, low
comfort and comvenience, and
increased accident exposure.
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Precision implies accuracy

Level of
Service

Mm m O O >

*seconds per vehicle

Delay*
Signalized

Unsignalized

FA



LOS doesn’t work for everyone

* Drivers tend to see other cars as obstacles

» Pedestrians prefer to walk where other people
are walking

 Cyclists experience a safety in numbers effect




New measures of “service”

* Bicycle level of service

» Pedestrian level of service

» Shared use path level of service
* Bicycle level of traffic stress

» Pedestrian level of traffic stress




Traffic calming
toolbox



Toolbox

* Trees

* Medians / boulevards

* Curb extensions

 Number of lanes

* Lane widths

» Curb reaction / shy distance
* Parking

* Site design

* Furniture

o Art




Trees, trees, trees, trees




Medians




Curb Extension
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Number of lanes - 4-to-3
conversion




Number of lanes - 4-to-3
conversion
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Lane widths

Seattle, WA




Curb reaction & shy distance

MINNESOTA DEPARTMENT OF TRANSPORTATION
Engineering Services Division
Technical Memorandum No. 12-12-TS-06
November 28, 2012

TABLE 4
Standard Curb Reaction Dimensions




On-Street
Parking

* Creates friction
* Provides buffer

 Supports certain
types of retail




Site desi '

n -
bring buildings @Ee® Major Street
closer to the
street

_ Short-term parking
i Sidewalk

* Improves the
streetscape for
pedestrians and
drivers

for cars

Caunyanianss
Siurs

Sidewalk
Smaller driveway

* Increases visibility
of pedestrians to
drivers

Minor Street

= Larger driveway
-» fordeliveries




Large setbacks
contribute to
wide open feeling
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Building closer to
roadway contributes
to narrow feeling
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Furniture that attracts people




Public Art

City of Minneapolis
ARTIST-DESIGNED UTILITY BOXES

INSTRUCTIONS AND FORMS Spring 2016




The case for traffic
calming and
“alternative modes”



If you plan cities for
cars and traffic, you
get cars and traffic...

Project for Public Spaces



Transportation & the New Generation

From 2001-2009...

The annual number of vehicle-miles
traveled by young people decreased
from 10,300 miles to 7,900 miles per
capita - a drop of 23 percent.

Young people took 24 percent more bike trips.

-

Young people walked to destinations
16 percent more frequently.

The number of passenger-

miles traveled by young l'-—s.ﬂﬁmun
people on public transit

increased by 40 percent. SROLE

October 2014




The 4 types of millennial
travelers

Figure 16 Prevalence of the traveler types in 2009, United States (Age

Drivers
79%
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on estimates based o weighted v s from the NHTS. Source: 2009 NHTS,




Walkscore.com

Property values
have shown
increases of $700
to $3,000 for eac
additional point
on WalkScore

Walk Score®
Find rentals:

X Clear Filters

Sort:  Walk Score

Get Scores Find Apartments Favorites Professional

$ Price & Beds () My Commutes W Gotta Have...

Save Search O
Riley Trails

$650
Sbr

$605-$770
Windmill Lakes Apartments

W Lakewood Blvd

Park Township O
Airport

$585-$765

Bay Pointe Apartments Pine.
2 Creek Bay

Lake
$550-5730 Matatawa
Falcon Woods Apartments 0
Holland
ate Park

$604-$690
Wildwood Creek Manor
1-2 beds

147th Ave

$745-$975
Meadow Springs Apartments

146th Ave

$1,700
49424 | 13238 Pineoak Dr

$690-51,033
Spring Brook

5 Public Transit

i | iPhone |

Neighborhoods

James St

W Lakewood BV

E320d St

E40thS

1415t Ave
ndroid

A .UIoau

o




Cities (and people) thrive on designs that
support short trips

Get back to traditional urban design principals

N.Y. / REGION

Bill to Reduce Speed Limit to 25 M.P.H. Gains Favor

By MATT FLECENHEIMER JUNE 17, 2014

A proposal to lower the

Er .
cleared a critical hurdle

- ls
) . n BOlse
support of the de Blasio r Way ©

safety advocates. 3\

wo-Way Conversion Unde

one-Way to T
If passed before the legisll -‘—h‘“—d Stl‘e:e:t <oN BERRY ON

"n14 AT 3:06 PM
gD NC 12, SOVET - click t0 enlarge®
late Monday by Senator J y m
State Assembly would deli \\ ‘ £

Mavor Bill de Blasio’s Visig




Speed and death/serious injury

9 out of 10 pedestrians survive.

N AN AR AN A -
Hit by a vehicle traveling at ﬂﬂﬂﬂﬂ

5 out of 10 pedestrians survive.

Hit by a vehicle traveling at

only 1 out of 10 pedestrians survives.



Travel Speed

|!




Road Fatalities in the Netherlands

B Child Road
F atalities

B Adult Road
Fatalities

Credit: http://www.aviewfromthecyclepath.com/




Bicycle Fatalities and Injuries

40 -

35 A

30 4

25 1

20 A

15 A

10 A

33.5

Fatalities per 100 million km cycled

M Injuries per 10 million km cycled

5.5

1.1 1.6 -
L e— .

Netherlands United States

Source: Pucher and Buehler (eds.) City Cycling, Cambridge, MA. MIT Press, 2012.
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3 crash types can be reduced by going
from 4 to 3 lanes: 1 - rear end







3 crash types can be reduced by going
from 4 to 3 lanes: 2 - side swipes







3 crash types can be reduced by going
from 4 to 3 lanes: 3 - left turn/broadside







Reduces risk of “multiple threat”
crashes

Example of a Multiple-Threat Collision
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