Design

What is a Diverging Diamond
Interchange (DDI)?

f \ A diamond interchange form that
i n allows the two directions of traffic
— i — on the crossroad to temporarily

divide and cross to the opposite
side to provide easier left-turns to
\ / and from the freeway
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Traditional Diamond vs. DDI

Source: Ohio@OT, v
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What Are the Benefits of a DDI?

* Operations

* Improves capacity with two-phase signals
* Eliminates left turn phases to get traffic to/from the freeway
* Safety

* Fewer conflict points

* Lower cost
* Small footprint
* Short construction timeframe
* May salvage bridge

DDls are particularly
advantageous if the
existing structure can
remain in-place

Innovative Solutions for tomorrow’s transportation needs
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“Before” - Traditional Diamond

Before Condition
Traditional Diamond
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Where Do They Exist in the USA?
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Signals at a DDI

* Two signalized “crossover” intersections establish the
right-of-way for each “paralle
* Two phases at each
* No separate left-turn phase

* Can signalize the left or right turns onto the surface street,
but the timings mimic the crossover signals

|II

direction of traffic

Ring 1 N
Y
Phase 8
Ring 2
%

Note that the transition from ®4 to ®2 does not need to happen at the same time as the
transition from ®8 to ®6
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Should the Ramp Turning Movements
be Signalized?




Right Turn from Freeway: Signalize or Yield?

More signals can be better!

* Especially where conflicts may cause problems:
* Right turn from off-ramp
* Left turn to on-ramp
* All turns regarding pedestrians

* All ramp movements with downstream weaving and
merging MO:1-270/Dorsett Rd
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Design Vehicle
* Typically WB-67

* Lane width: 12’ widened to 14’ in the crossover reverse curves
and turning movements (especially on outside lanes)
* Examine truck turning radii for acceptable operation
* Consider curb choice and possible mountable curb in turning areas
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Woods Chapel Road / I-70 DDI — Blue Springs, MO
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“To ©° and beyond ...”

15



spmeses | Alignment
Alternatives

M e e e e
—— -

b — -
3 it S P g

| ) Offsst ARgnment — North

p—

| - ,'/" - - \\ - -

(8] M‘D;_A;r:t;vnl ~South T

—— ~_ . —= \Various alignment

‘ — alternatives should be

jD) Allgnment - Shit North . .

e = _ considered with respect to

e et b S L ~~ the distance between

| E) Alignment - Shift South

=+~~~ crossovers and the amount
Frincams of reverse curvature

Vertical Geometry

* DDI profiles should be relatively flat
* Increases driver sight distance

* Crest vs. Sag profile of cross-road
* Consider visibility of downstream cross-over intersection
* Drivers don’t like surprises
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Applicability of the DDI

* When might the DDI not be an appropriate
alternative?

* Close adjacent signalized intersections that are saturated

and unable to be improved
* Overall surface road corridor operations not significantly improved

* Where existing driveways and a lack of ability to improve
access control would reduce operational effectiveness

* When there is substantial need to accommodate over-
height vehicles with a exit ramp to entrance ramp “through”
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Adjacent Intersection Spacing

* Key to ensuring quality of traffic flow along corridor

* Close spacing creates issues
* Weaving conflicts
* Merging conflicts with weaving traffic
* Queue spillback/blocking of intersection
* Crashes
* Public disappointment
. L_ikelyI that the DDI will be more efficient than nearby
signals

* Therefore, nearby signals likely to control the capacity and
progression of the corridor
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Grade Separate

The left turn (into a hospital) was modified to take a right, followed by another
immediate right turn that loops under the cross road

y WA v, i,» - )
Springfield, MO — Route m‘

Opened August 2010
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Relocate Intersection Farther Away

Dorsett Road in Maryland Heights, MO.

Reduce Signal Phases at Adjacent
Intersection

Utilize innovative intersection designs to reduce the number of signal phases at adjacent
intersections along the corridor

>

Frooway
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Reduce Signal Phases at Adjacent Intersection

Source: Utah DOT

Utah
ThrU Turn

Distinguishing Features
* Direct left-turns are eliminated from main intersection

* Bump-out or “loon” beyond the outside lane (or coinciding with a
sidestreet tee intersection or driveway)

1-77 at NC 73 Davidson, NC
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Pedestrian Guidance

Cut-through walkways can
guide the pedestrian directly to
the intended crossing point

22



6/18/2015

23



6/18/2015

24



6/18/2015

Questions
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