


B&N’s Experience with DDls

Baagd | ° Designed first DDI in Ohio

'  Opened to trafficin 2013

e Designed first DDI in Indiana; two overall
e Opened to traffic in 2015

* Design reviewer of first DDI in Michigan
e DB - Expected to be opened to traffic in 2015

* Developed many as PE Alternatives
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DDI Challenges / Myths

= Challenges
e Users can’t travel from off-ramp to on-ramp in a DDI

* DDIs don’t always accommodate heavy opposing
thru volumes along arterial well

* DDis violate driver expectations by placing traffic left
of center

¢ DDIs must be evaluated within the corridor rather
than as an isolated solution

=  Myths

= DDIs are not suitable for high-speed arterials
= DDIs are confusing to navigate

= DDIs are not pedestrian or bike friendly




Lessons Learned

DDI Guideline

A UDOT Guide to Diverging Diamond Interchanges

June 2014
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Plan Development — Duplication

THE INFORMATION BELOW IS LISTED IN THE SHEETS
AS MARKED IN THIS CHART. SEE THE DETAIL ON
THIS SHEET FOR THE LOCATIONS THIS INFORMATION
IS INTENDED TO DETAIL.

SCHEMATIC PLAN (3 - 4 )

TYPICAL SECTIONS (6 - 20)

PLAN SHEETS (126 - 171}

RAMP SCHEMATIC DETAILS (263 - 264)
SUPERELEVATION TABLES (2549 -2627
INTERSECTION DETAIL (265 - 266 1
MEDIAN DETAILS (277 -278)

GORE DETAILS (269- 274 )

TRAFFIC CONTROL (323~ 337}
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Plan Development - Baselines
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Plan Development — Cross Sections
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Plan Development — Surfaces

\ EpLacEsL )

MOVE PIPE b
o - 15" PIPE

FROM D134 TO

p132 \/

7
SHIFT D130
UPSTATION

"l ~ /L B -
JPLACE 51" )
35" PIPE

‘\

LpLACE 58'
CA5"PIPE §

.
=
i
o
o
P _-{:':"-_ -
REMOVE 67
— 18" PIPE
B e e REMOVE
N ———, MASONRY
— —— COLLAR
S — V4 N
el T e— V4 L PLACE 73" )
e - 4 € 18" PIPE | §
NEW

MANHOLE




gn — Design Speed
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Design — Design Speed
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Design — Crossover Design
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De5|gn Crossover De5|gn







Design - Ramp Geometr
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| SIMILAR TO EXIT RAMP
1 MODIFICATIONS




Design - Ramp Geometry
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Design - Ramp Geometr

A I;
— - 2 \
- Ca
1 - -
—- — . - i

0 L
i 2
L

] I

.
BURGESS & NIPLE




De5|gn Design Vehlcles




Design — Design Vehicles
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Design — Design Vehicles

Good design |

Poor design
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Design — Design Vehicles
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Design — Design Vehicles
RAMP N-W STRIPING CURVATURE

FROM 10
LINE LINE
STATION, OFFSET | STATION, OFFSET | RADIUS | LENGTH
LETTER TYPE
RAMP N-W RAMP N-W
A RELY |32+23.19, 0'RT. 33+465.78, 4.18 504 143.54
A RELY |33+65.78, 4.18' 34+53.39, 6.39'RT. 69 96.90
B RCH |32+37.32, 12.39' RT. |33+60.31, 15.13'RT. 520 130
B RCH |33+60.31, 19.13' RT. |34+55.85, 22.13'RT. 85’ 122.33
C RCH  |32445.07, 12.69' RT. |33+79.97, 30.85'RT. 504 149.98
C RCH |33+79.97, 30.85' RT. [34+42.36, 34.09'RT. 64' 90.67°
D RELW [33+74.12, 44.76' RT. |34+46.51, 48.95'RT. 80’ 117.48
E RCH |32+65.92, 26.37' RT. [33+74.12, 44.76'RT. 520 128.60
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e5|gn - Slgnallzed nght Turns
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Design — Signalized Right Turns




Figure 2.8 Diagram of expected oncoming traffic versus actual oncoming traffic
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De5|gn Pedestrlan Facilities
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Design — Pedestrian Facilities

Cross One-Way
Roadways!
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Design — Pedestrian Facilities
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Design — Pedestrian Facilities
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Design — Pedestrian Facilities
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De5|gn Blcycle Facilities
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Design — Bicycle Facilities

First DDI in the

i Country with
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Design - Sighal Head Placement
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Design - Sighal Head Placement




Design - Sighal Head Placement
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Design - Sighal Head Placement
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o= New Circle
Road
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Design - Adjacent Streets
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Design - Adjacent Streets




Design - Adjacent Streets
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Construction - Pavement Joints
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Construction - Pavement Joints

exhibit 5-2: pccp sample joint layout

— load transfer dowell joint
—— tie bar joint
- other typical joints

o
¥

crossover intersection
Source: UDOT DDI




Construction - MOT
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Construction - Lighting
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Construction - Lighting
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Other DDI Lessons Learned

* Project Management

e Communication with Public

e DDI Selection at a Location

e Operational Analysis; VISSIM vs. Synchro
 Number of Signal Controllers

* ITS

 Signals - Loops vs. Video Detections

e Superelevation Design Thru Crossovers

* Signing at Crossover Intersections

e Ramp Metering

BURGESS & NIPLE
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BRIAN TOOMBS, PE
407.401.8527 EXT 1543
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To download a Pomt/Counterpomt Analysis on Diverging Diamond Interchanges,
please visit: burgessnlple com/news and-medla/whlte-papers aspx




How a DDI works

BURGESS & NIPLE
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DDI Advantages - Operational

e Research shows that compared to a normal diamond interchange, the
DDI:

* Reduces intersection delay 15% - 60%
* Increases intersection through traffic 10% - 30%
* |ncreases intersection capacity 15% - 25%

Simple two phase signal operation

Increased capacity for the left-turning movements to/from the ramps.

Left-turn vehicles only go through one signal

Traffic is better spread out entering a freeway

Oversized loads can make left turns to freeway easier

U-turns from/to freeway are easier

BURGESS & NIPLE




DDI Advantages — Cost and Safety

" The increased capacity and unique configuration of the DDI
provides the potential to reduce the number of lanes on the
crossroad; smaller bridge footprint!

= Small footprint of the DDI often reduces the right-of-way
needed for the interchange compared to other traditional
interchange types.
e Within interchange area DDI in Columbus. Ohio

e On arterial approaches

= Reduces Number of Conflict Points  [isianeadbibiRidll

CRASHES!

56% REDUCTION IN
INJURY CRASHES!
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DDI Advantages — Reduced Conflict

» Reduced Number and Severity of Conflict Points — fewer
conflict points generally results in fewer crashes.

@ DIVERGING (6)
G MERGING (6) Ly
O CROSSING (2) j,f' |

1 1
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Can DDIs Expand?
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Can DDIs Expand?
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Can DDIs Expand?




Capacity Analysis — Synchro

ﬁ Easy to use

&» Works well for corridor analysis

& Use this when evaluating several alternatives
0 Quick analysis; starting point for signal timings

Difficult to use with non-traditional
intersection geometry and sighal phasing

Workaround needed for DDI; doesn’t like free
flow left turns




Capacity Analysis — Synchro

 Change Lefts to ‘ ‘
Unopposed Rights
Make the signals split
phase to not allow
opposing directions of
arterial to go
simultaneously
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Capacity Analysis — VISSIM

an, Can analyze nearly any geometric configuration and
W signal phasing

& Great visual display

g, Helps the public understand how non-traditional
W geometry works

0 Verify Synchro results

Can get very labor intensive; best to do when down
to a single alternative




Capacity Analysis — VISSIM
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Signal Controllers

Two Controllers

e Requires Interconnect cable to connect
* Lose Interconnect, signals independently
running

------

One Controller ey, e
) | T

e (Can’tlose coordination Sienal g A e ..].1_.”* .

* More Options for overlaps/timings

board

* Requires conduit to connect the signals |
Most DDIs are moving to ! , -
7L . - 3

using One Signal Controller
now.

. o
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Detection at Signals

Stop Bar
e Video vs. Loops

* No significant difference in detection between Video
and Loops as long as tangents run thru the intersections

Dilemma Zone
e Radar vs. Loops
e Loops allowed on bridge?

e Curvature not an issue; may just need multiple units or
change locations




- L] LT

;!"_‘ I § .b'."r
i




