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Project Description:
Over the past decade, the Federal Highway Administration (FHWA) has conducted and developed extensive research,
workshops, technical briefs, and other outreach materials about alternative intersections/interchanges. These research
efforts and publications have increased interest and rapid adoption of alternative geometric designs across the United
States. Of the many alternative intersection/interchange designs, stakeholders showed significant interest in these four:

* Double Crossover Diamond (DCD) interchange (or Diverging Diamond Interchange (DDI)).

* Displaced Left Turn (DLT) intersection.

* Median U-Turn (MUT) intersection.

* Restricted Crossing U-Turn (RCUT) intersection.

Most existing analysis tools supporting the adoption of alternative intersections/interchanges involve the use of complex
microscopic simulations that are expensive and time consuming. The Highway Capacity Manual (HCM) and the Highway
Capacity Software (HCS) are widely used analytical tools that assess the quality of service for conventional intersections
and interchanges. However, they do not assess any of the alternative designs considered in this project.

To support the increased exposure and interest in these designs, FHWA is conducting activities to integrate alternative
intersection/interchange guidance into the HCM and HCS. This will help expand the portfolio of design alternatives
contained in the HCM and enable a side-by-side assessment of their operations in contrast to traditional designs.

Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.):

This project has reached completion. In 2016 the project team developed and submitted a tech brief and four outreach
videos. Final chapters 23 & 34 (chapters on ramp terminals and alternative intersections) were reviewed and accepted by
the HCQS committee for inclusion in the 6th Edition of the Highway Capacity Manual. Further, the HCM 6th Edition was
released to the public in late 2016. The first three computational engines (DLT, RCUT, MUT) were mostly completed by
the end of 2016. The DDI computational engine required additional development and testing between January and April
of 2017. The project ended at the end of April 2017.
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Anticipated work next quarter:
None. The project ended at the end of April 2017.

Significant Results:

1. Developed specific data entry methods for DDIs, which will be outlined in the users guide and example dataset

a. Major-street split phasing is achieved by entering lead-lag phasing with no overlap

b. Off-ramp left turns on to the arterial must be defined as right turns, so they can move concurrently with outbound
arterial through movements

c. Turning radii for the off-ramp left turns must be modified accordingly, because the default right-turn radii will produce
incorrect capacities

d. Arterial left turns on to the freeway must be defined as exclusive lanes even if they are shared lanes, to allow the
phasing to work properly (a special checkbox is provided to indicate shared lanes for this case, to achieve the proper lane
utilization adjustment factor)

e. Allowed entry of high start-up lost times, for when off-ramp movements must be held longer

f. Allowed entry of negative extension of effective green times, for when off-ramp movements must terminate earlier

g. User inputs are now provided for extra distance travel time (EDTT)
2. Developed example datasets for different DDI phasing options including Two-Critical Mainline Progression, Two-Ciritical
Off-Ramp Progression, Three-Critical Mainline Ramp Progression, Three-Critical Mainline Hold Ramps, and Four Critical
Movements
3. Developed a real-world case study for a DDI in Lexington, Kentucky
4. Developed output reports to display DDI origin-destination results and DDI saturation flow rate adjustment factors
5. Implemented special DDI calculations for lane utilization, saturation flow rate, and traffic pressure
6. Developed DDI signal timing optimization logic that can preserve major-street split phasing
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Circumstance affecting project or budget. (Please describe any challenges encountered or anticipated that
might affect the completion of the project within the time, scope and fiscal constraints set forth in the
agreement, along with recommended solutions to those problems).

The alternative intersection and interchange chapters received extra scrutiny from the Highway Capacity Committee
(HCQSC), because these chapters are considered by some to be the most important new product to be offered within the
HCM 6th Edition. This extra scrutiny led to four rounds of review by the HCQSC, and four rounds of chapter editing by the
research team. These four rounds of review and editing led to the initial 6-month project extension.

The DDI computational procedure is more complex than originally anticipated, and required more time for software
development than anticipated. This led to the second 6-month project extension.

Potential Implementation:
The procedures and chapters produced by this project were recently published within the Highway Capacity Manual 6th
Edition. Computational engines (RCUT, MUT, DLT, DDI) produced by this project have been released to the public.
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