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What is Intersection
Control Evaluation?

* A process for assessing trade-offs
between different intersection forms
and control types.

« Can become a policy establishing the
general applicability and legal
underpinnings for the process.




Innovative Intersection Forms
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Typical Intersection Control Evaluation Process

IDENTIFY PURPOSE & NEED OF PROJECT

Stage 1: high-level screening

* Identify 'early exit’ alternatives not
l feasible given project context

1.0 - INITIATE ICE PROCESS 2.0 — INITIATE ICE STAGE 2
! }
Tools: Tools: o
1.1- HIGH-LEVEL EQUITY ASSESSMENT * Equity Assessment 2.1 - DETAILED EQUITY & CONTEXT o °
* Equity Assessme
sheet ASSESSMENT
Worksheet
] 7 °
Tools:
1.2 - INITIAL CONTEXT & FEASIBILITY « ICE Process Tool
ASSESSMENT (—1.2.1 Early Exits) + Ped/Bike Charts 2.2 - DEVELOP CONCEPTS

L |
w ¢ ~N ‘ ° °
G) w
: [E— : * Vehicle Dela « Life-Cycle Cost
E - 2.3 — STAGE 2 ANALYSIS |CE Process Tool
w ¢ (%] + 2.3.1 Vehicle Delay Analysis PPEAG Tool
2 s * 2.3.2 Pedestrian & Bicyclist Safety Analysis HCM Teols ° °
d e BOE o Pedestrian an « Environment
+ 1.4.1 Volume-to-Capacity (v/c) Screening  [[RONBEIEITEES)| * 2.3.4 Construction Cost SPICE
+ 1.4.2 Pedestrian & Bicyclist Safety Analysis [[RONe1S A0 //55) * 2.3.5 Life Cycle Cost Analysis Life Cycle Cost Tool
* 1.4.3 Motor Vehicle Safety Screening « SSl Intersections * 2.3.6 Environmental Analysis Agency-specific M M M
* 1.4.4 Environmental Screening Sl Interchanges * 2.3.7 Stakeholder Support Worksheets B I C C I S t S a et A n a S I S
+ 1.4.5 Cost Screening « ICE Process Tool * 2.3.8 Other Analysis

}

1.5 - STAGE 1 RESULTS & FAST TRACKING

Stakeholder

2.4 - STAGE 2 RESULTS AND RANKING

* ICE Process Tool

Safety Support

‘ = Motor Vehicle

Single Concept
Viable (Fast
Tracking)?

Construction Cost « Other Analysis




Intersection Control Evaluation (ICE)
in the Project Life Cycle

. //More costly

//More community

//Least cost controversy

//More mitigation
cost

//Mare opportunities to incorporate
community goals

// Greater flexibility to evaluate a
wide range of options

@
T ROW CONSTRUCTION

ICE

—_—

IMPACTS
(COST, PUBLIC TRUST, MITIGATION)

—

BUILT PROJECT

PLANNING PRELIMINARY ENGINEERING




Tools to Support Intersection Control Evaluation

Spreadsheets tools (part of ICE Guide) Other Tools

« |CE Process Tool * Agency-Level ICE Tools
« PennDOT Web ICE Tool

update ) ¢ Capacity Analysis for Planning of Junctions (CAP-X) Tool
« VDOT VJuST Tool

 Planning and Preliminary Engineering Applications Guide
(PPEAG) ICE Tool

Equity Assessment Tool

 Safety Screening Tools
« CrashKit™

» Operations Analysis

20 Flags Calculator Tool Software
. » Synchro
update D ¢ Safe Systems for Intersections (SSI) Tools - HCS
: . * VISSIM
update D ¢ Safety Performance for Intersection Control Evaluation . VISTRO
(SPICE) Tool . Etc.

b 00 10t

update > » Life-Cycle Cost Estimating Tool (LCCET)



Intersection Control Evaluation
Example: OR 213 at Toliver Road




Intersection Control Evaluation
Example: OR213 at Toliver Road
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Intersection Control Evaluation
Example: OR213 at Toliver Road
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Motivation

RESEARCH REPORT 948

Guide for Pedestrian and
Bicyclist Safety at Alternative
and Other Intersections

and Interchanges
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NCHRP &

» Pedestrian and bicyclist crashes are
more rare than vehicular crashes
* Difficult to develop predictive safety
models

» Growing desire to proactively
enhance safety

* Integrate safety in planning and
design



What makes an Intersection Safe and
Comfortable for People Walking and Biking?

 Crossing few lanes at a time

 Crossing one direction of traffic at a
time

« Adequate crossing opportunities
in the form of gaps or stops/yields

* Short cycle lengths (if signalized)

* Slow vehicle speeds at conflict points
» Users make one decision at a time

* Intuitive to use



Design Flag
Assessment
Method

20 Questions for
Pedestrian and

Bicyclist Safety

Motor Vehicle

Uncomfortable/
Tight Walking

Nonintuitive
Motor Vehicle

Crossing Yield-
or Uncontrolled

Ao Environment Movements Vehicle Paths
Executing .
Indirect paths Unusual Multl!ane Long Red Times
Crossings
Movements

Undefined
Crossing at
Intersections

Motor Vehicle
Left Turns

Intersecting
Driveways and
Side Streets

Sight Distance
for Gap
Acceptance
Movements

Grade Change

Riding in Mixed

Bicycle Clearance

Lane Change
Across Motor

Traffic Times Vehicle Lane(s)
Turning Riding Between .
. . Off-trackin
Channelized Motorists Travel Lanes, N9
. . e Trucks in
Lanes Crossing Bicycle Lane Additions, .
Multilane Curves
Paths or Lane Merges




Applying Design Flags




Yellow vs. Red Flags

Yellow Flags — design elements negatively affecting
user comfort (increasing user stress) or the quality of
the walking or cycling experience.

Red Flags — design elements directly related to a

safety concern for pedestrians or bicyclists.




Design Flag 1: Motor Vehicle Right Turns

Right- turns on
green conflict with

pedestrians

crossing east-west

|

—
Vehicle Travel Path

E o
Pedestrian Travel Path

Conflict Point

H

If hit by a car
traveling:

sy 1

pLo JVI-TE
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@ Fatality @ Person survives collision
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Applicable | k
Mode

f-d red-flag thresholds.

*allow-Flag Red-Flay
Threshold* Threshold*
<=20 mph AND >20 mph OR
>50 veh/h

ized (with no right-turns-on-red), or speeds are

AR+

s eliminated.




Design Flag 1 at Conventional Intersections

Intersection with

(i

channelized

Vehicles permitted to turn right
across marked crosswalks. turn lanes.



Design Flag 1: Potential Treatments

Right-Turn-on-Red Leading ' --Separating
Restriction Pedestrian Interval Driver Decisions
& Reducing Speed




Design Flag 16: Lane Change Across Motor Vehicle Travel Lane

—)
Bicycle Movement

@

Conflict Point

Design flag: A
northbound bike in
the bike lane has to
cross two traffic
lanes to turn left.

VEHICLES PER DAY

VOLUME

Applicable | o
Mode O%

Separated Bike Lane
or Shared Use Path

%IIIIII
S8 Bike Lane

ad-flag thresholds.

Yellow-Flag Red-Flag
(Buffer Pref) Threshold Threshold
WIIIIII o
3k OR >35 mph OR
3,000-7,000 >7,000 vpd
.

%%MWJIIII
omie ©
1k Boulevard

15 20 25 30 35 40 45 50 55

0

SPEED MILES PER HOUR




Design Flag 16
at Conventional
Intersection
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Design Flag 16: Potential Treatments

)\
Intersection Bike Boxes, Two-Stage Ramp to sidewalk before intersection
Left Turn Box for cyclists to use crosswalk




Example application (Wilmington, DE)

Existing Conditions




Results: Existing Conditions

IEE Motor Vehicle Right Turns

| ' Tight Walking Environment
I Crossing Yield Control Path

| Multilane Crossing*
I Long Red Times*

| Intersecting Driveways*
I Sight Distance

I Riding in Mixed Traffic
I Bicycle Clearance Times
I Lane Change Across Vehicle Lanes
I Channelized Lanes

| Motorist Crossing Bike Path
'Riding Between Travel Lanes

*Mitigated but not eliminated

100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Existing Conditions - Results

58%

12%

Pedestrian

PCT Yellow:

W PCT Red:

68%

8%

Bicycle
PCT Not Flagged:

24



Concept 1: Low-Cost Improvements

RLT | 5 Low Cost [MPRoVE NEALS
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Disclaimer: Modifications not
to scale, and need to be
evaluated further for feasibility
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Widen Island Cut-Throughs
Install Raised Crosswalks

Stripe Bike-Lane Through
Intersection

Add Two-Stage Left-Turns
Consolidate Driveways
Build Driveway Islands

Install Stop Signs at
Channelized Turn Lane Exits

Raised Refuge Islands and
‘noses’ to protect pedestrians
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Concept 1 - Low-Cost
Improvements

| |

| |

I Crossing Yield Control Path
| Multilane Crossing*
I Long Red Times*

| Intersecting Driveways*

| |

I Riding in Mixed Traffic
I Bicycle Clearance Times

| |

I Channelized Lanes

| Motorist Crossing Bike Path
| 'Riding Between Travel Lanes

*Mitigated but not eliminated

Concept 2 - MUT
Reconfiguration

EE Motor Vehicle Right Turns
| |

| |

| Multilane Crossing*
I Long Red Times*
Intersecting Driveways*

|
Motorist Crossing Bike Path
'Riding Between Travel Lanes

*Mitigated but not eliminated
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Quantitative Assessment of Alternatives

Pedestrian Assessment

58%

12%
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PCT Yellow:

100%
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o
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Bicyclist Assessment

68%
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Roadway
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“That won't work.”



Barriers to Safe Street
Design

* Peak hour intersection operations
as a controlling factor in design

e lLack of transparency in the
decision-making process

* |n practice, safety has not always
been the top priority




WHAT IS FAILURE?

make agit.com




WHAT ISN'T?

- RS e




A New Framework for

Allocating Roadway Space

Daylighting decision-making
Raising the floor on safety

Connecting decisions to
outcomes

NCHRP s

Research Report 1036 el

Research Program

Roadway Cross-Section Reallocation
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Define your limits
and set your goals.

Consider the context
through a safety lens.

NO

Work within your
constraints to

ensure safety. Overcome
Is there enough space the physical
to build a safe road? barriers to safe

road design.
YES

What do you
want to achieve
beyond safety?

3

Evaluate and
choose the

cross section
Develop

design options

that serves your
community’s
vision and
needs.

What happens when you
change your cross section?



1 Define your limits and set your goals.

kﬁo Access

i
' I ' "_[‘lf Q Distributor

How much space What purpose
do you have to does the road
work with? serve?

What are your
community’s
priorities?




2 Consider the context through a safety lens.

A safe
street must
be safe for
all users!




2 Consider the context through a safety lens.

Recommended sidewalk and buffer widths

Urban Core

Urban

LAND USE

Suburban

VEHICLE SPEED (MPH)

10 ft + 2 ft + parking
or 10 ft + 4 ft buffer

8 ft + 2 ft buffer + parking
or 8 ft + 4 ft buffer

6 ft + 2 ft buffer + parking
or 6 ft + 4 ft buffer

15 20 25

30

10 ft + 2 ft
+ parking or
10 ft + 6 ft buffer

8ft+6ft

buffer

6 ft + 6 ft

35

buffer

40+

VEHICLES PER DAY

VOLUME

10k

9k

8k Separated Bike Lane ) .
or Shared Use Path

7k

6k

. iEEEEe
T

3k

.

or Bike
1k  Boulevard

0

SPEED MILES PER HOUR

Preferred Bikeway Type for

Urban and Suburban Context



3 Is there enough space to build a safe road?

Work within your
constraints to ensure safety.



N ~

o ‘ .
Reduce dimension o Reduce dimension
needed for drivin needed for
. bicycling/walking

. J J
'\l Safe
parallel
Lower speed Reduce vehicle facility
volumes

Convert to

Convert °
Close street shared street
* i i to traffic A) % SERUETY



3 Is there enough space to build a safe road?

YES

What do you want to achieve
beyond safety?

k_ﬂ



Develop design options:
what happens when you
change your cross section?

On-street

Wider parking
Sidewalk

Medians

Add Traffic

Bike Lanes




6 Evaluate and
choose the
cross section

to serve your

vision and
needs.




Why Consider 24-
Hour Capacity?

Designing for peak-
hour (or 15-minute!)
capacity results In
unused capacity for
most of the day!

Flow (veh/h/In)

121 2 3 4 5 6 7 8 91011121 2 3 45 6 72 8 9 1011

121 2 3 45 6 78 91011121 2 3 45 6 7 8 91011
AM PM

Time (h)
=== Design volume based on 30" highest hour of year

Sum of unused capacity over 24-hour period if
designing for 30™ highest hour of year




WHAT’S WRONG WITH UNUSED CAPACITY?

UNDER CAPACITY = HIGHER SPEEDS
WHICH ARE ASSOCIATED WITH INCREASED AND MORE SEVERE CRASHES

Rl o) s N E

g H in cities and
meceians 8o R @)
I | e 1

STREETS MAKE UP MORE THAN
THE MORE TRAVEL of public

PEOPLE WALKING AND BIKING FOR ALL MODES




THE 24-HOUR CAPACITY FRAMEWORK

HOURLY DEMAND-TO-CAPACITY (D/C) RATIO

allows practitioners to assess whether demand exceeds capacity at any
time during the day and, if so, for how long

The percentage of the hours between
r 5:00 a.m. and 9:00 p.m. the street utilizes
at least 60% of its potential capacity

The lane-capacity provided for but ] Ghr
unused during that 16-hour period

EXCESS LANE-

EFFICIENCY

TOTAL

HOURS The number of hours (out of 24)
BELOW during which the street is operating
‘ s s below capacity

CAPACITY



ALL-DAY INTERSECTION ASSESSMENT
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Questions?

Cameron Bennett, EIT
Engineering Associate
cbennett@kittelson.com
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