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Why are they catching on so rapidly?

1



2

OUTLINE

• List some Indirect Left Turn
Intersections

• Provide three reasons why
they are becoming a mainstay
for many agencies

• Highlight one ALDOT project

• Show some emerging designs
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INDIRECT LEFTS

RCUT or  J-Turn

DLT or CFI Thru-U or Express Left

Roundabout Corridors



2-Way or 4- Way Stop,  
Yield,  Add Flashing 
Beacons,  or Signal

4 Way Intersection,  T 
Intersection Offset Ts,  

Widening (Add lanes) or  
Grade Separated

• Increasing Congestion

• Alarming Crash statistics

• Not Enough Funding

• Time Consuming Projects

• Right-of-way limitations

• Escalating construction costs

• &  just a few, well-worn tools in our 
toolbox…

WE HAVE INTERSECTION PROBLEMS

Presenter
Presentation Notes
Our 20th century designs are all but played out
Additionally we can provide accel lanes and added lanes for capacity and operational improvements




SAFER BY DESIGN – reducing or eliminating conflict 
points, reducing crash severity by geometrically altering 
vehicular speed and direction

INDIRECT LEFT TURN INTERSECTIONS

FEWER STOPS/LESS DELAY – reducing the number of 
signal phases & increasing green time for all movements

FASTER BUILT/LOWER COST – $$$ (less ROW, retain 
existing structures, less environmental impacts,  reduce 
project time)
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Presenter
Presentation Notes
Last bullet gets workers in and out of work zones and less disruptive to travelers



6

INDIRECT LEFT TURN 
INTERSECTIONS

Safer by Design



Angle crashes 
account for 
over 40% of 

fatal crashes at 
intersections

Left turn crashes 
account for over 

20% of fatal 
crashes at 

intersections

Ped/Bike crashes 
account for 25% 

of fatal crashes at 
signalized 

intersections

INDIRECT LEFTS – SAFER BY DESIGN

At our traditional four and three leg intersections
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Presenter
Presentation Notes
Angle crashes account for 42% of fatal crashes at signalized intersections.  Each of the potential countermeasures will be discussed in the upcoming slides.
Not all of the countermeasures covered in Report 500 are illustrated in this presentation.
Angle crashes are between vehicles on perpendicular approaches (as shown in the diagram).
Left turn crashes occur between vehicles on opposite approaches where one vehicle is turning left and the opposing vehicle is going straight.

Also of note is that fatal angle crashes involving motorcycles are higher in proportion to all vehicles.
Angle crashes proportion involving motorcycles is around 70%.  13% of ALL fatal crashes at signalized intersections involve motorcycles.



& 25% of all 
roadway fatalities

INDIRECT LEFTS – SAFER BY DESIGN

8



Every conflict point is affected either directly or indirectly by a 
left turn movement

INDIRECT LEFTS – SAFER BY DESIGN

Presenter
Presentation Notes
Key Message:  Left turns have eight direct conflict points, four of which are crossing.  All other conflict points are “indirect” conflict points.
Suggested Comments: 
The left turn movement crosses a path that touches every other conflict point.  These are secondary conflicts.  Although the left turn driver does not have to worry about that conflict point, the opposing conflicting path does.  So there are 24 indirect conflict points, including 12 that are crossing.  So although the direct left does not deal with the conflict, the driver in the conflicting path, may hit another conflict when trying to avoid that left.




INDIRECT LEFTS – SAFER BY DESIGN

It’s not the 
doughnut 
but the 

doughnut 
hole
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Presenter
Presentation Notes
It ‘s not what happens on the outside but the inside of the intersection geometry. This is where the more severe crash occur and it’s a function of speed and angle of impact.



INDIRECT LEFTS – SAFER BY DESIGN

Crash severity is commonly a function of speed and angle of impact

Zero degree angle; Rear-end

Acute angle

Right angle

Obtuse angle

Head-on

Least severe

Most severe

Presenter
Presentation Notes
Key Message: The conflicts occurring at roundabouts are LESS severe! 

 Ask where the types of conflicts would be located on this illustration of collision types?  Merge and Diverge would be  at the sideswipe location (two converging arrows) and the crossing would be at the two “Angle” locations.



Crossing and 
left turn 
conflicts

Merge & 
diverge 
conflicts
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Presenter
Presentation Notes
Kinetic energy is the energy of mass in motion. Energy is transferred from one object to another when a reaction takes place.  Kinetic energy can also be transferred from one body to another in a collision.
K.E. = 1/2 m v2  
Usually expressed in Joules where one Joule is equal to 1 kg m2 / s2

Indirect left turn intersections move  the higher kinetic energy crashes into the lower kinetic energy crash category.
31 MPH is 50 km/hr.
So speeds  up to 30 a 90 angle intersection is acceptable.
35 mph—60 degrees
45 mph-45 degrees
55 mph-35 degrees



RCUT MUT DLT Roundabouts Turbos
*44-54% 30% *60% 44-72% ^76%

Comments

MODOT & 
MSHA (multiple 
sites)

Fhwa Report 
(multiple sites)

UDOT Bangerter
Dr. , Salt Lake 
City

CMFClearinghouse, 
Elvik; Convert to single 
or multilane; 

Reduction in Fatal and Severe Injury Crashes

* Corridor studies
^ all Crash severities (Netherlands)

INDIRECT LEFTS – SAFER BY DESIGN
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INDIRECT LEFT TURN 
INTERSECTIONS

Fewer Stops/Less Delay



INDIRECT LEFTS – FEWER STOPS/LESS DELAY
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Presenter
Presentation Notes
Key Message: Before talking about benefits, let’s discuss the problems. Intersection congestion cannot just be addressed though adding capacity.  We simply don’t have enough room to keep adding lanes and as you will see it is often not the best solution.

Information: Bottlenecks are at intersections.



600 veh/hr/ln 1800 veh/hr/ln

Unless the street has 3x as many lanes at the intersections as it has 
mid-block, the intersections will be the limiting factor in terms of 
capacity. 
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INDIRECT LEFTS – FEWER STOPS/LESS DELAY

Presenter
Presentation Notes
The “capacity” of a street is determined by the operations at its signalized intersections (or stop-controlled). 

Capacity “rules of thumb”
single mid-block travel lane : 1,800 vehicles per hour 
single travel lane through a signalized intersection: 600 vehicles per hour (dependent on the time allocated in the signal cycle) 



Basic two-
phase signal 
operation

Source: MnDOT Traffic Signal Timing and Coordination Manual

INDIRECT LEFTS – FEWER STOPS/LESS DELAY
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Presenter
Presentation Notes
Not too common any more.  But very efficient operation where left turns were light or plenty of gaps exists



Source: MnDOT Traffic Signal Timing and Coordination Manual

Adding “protected” 
left-turn phases is 
common on all 
approaches regardless 
of need

INDIRECT LEFTS – FEWER STOPS/LESS DELAY
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Presenter
Presentation Notes
Phase 1 would be main street, 2 side street and 3 becomes left on main (leading lefts, ie. 1 follows 3)

But today protected left turn phases are not only found on the main street, many agencies put them in on side streets where they are not even necessary.  This delays traffic more by adding change periods, and unused gap or passage times, min. green time settings.  Multiple phases on approaches bog down traffic unnecessarily.



Major StreetMinor Street

2
Phase Minor Street Major Street

8
Phase

Signal efficiency is not a matter of 
who is moving but rather who is 

waiting.

INDIRECT LEFT TURN INTERSECTION 
TYPICAL PHASING

TRADITIONAL INTERSECTION PHASE SEQUENCING

INDIRECT LEFTS – FEWER STOPS/LESS DELAY

provide   
more green 
time for all 

movements

allow
traditionally conflicting   

movements to 
operate 

simultaneously

reduce             
delay for side street, 
major lefts, and  

thru traffic 
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Additional signal operational improvements 
are inherent with indirect left turn 
intersections:
• fewer clearance intervals
• Additional time gained to allocate to ped

phases (where needed)
• Voids many left-turn phasing decisions 

(trap, prot-permissive, lead/lag) 20

INDIRECT LEFTS – FEWER STOPS/LESS DELAY

4 to 8 phases 2 phases

Presenter
Presentation Notes
Slide compares a four or six phase operation at 150 sec cycle to a 2 phase 90 sec cycle (rt.)
 Benefits as notes in bullets with 2 phase.  2 phases are common with indirect left turn intersections.  More movements per phase than with higher number of phases.  Less delay more green time more more more.



There is a conceptual relationship of 
conventional intersections, alternative 
intersections, and grade separations in their 
ability to serve increasing traffic volumes

INDIRECT 
LEFT TURN 
INTERSECTION

INDIRECT LEFTS – FEWER STOPS/LESS DELAY
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Presenter
Presentation Notes
Mention the indirect left intersections can be a cost savings vz. Going for the grade separation.  Which leads to… #3.




Smaller footprint     Reduced environmental and utility impacts     Existing ROW and 
structures sufficient   Less disruption to traffic     Simple/low cost designs              

Showcase projects 

INDIRECT LEFTS – FASTER BUILD/LOWER COST

Presenter
Presentation Notes
RCUT at driveway to shopping center and future retail /lodging.  Hampton Cove, AL near US 431 Sutton Rd.

Smaller foot print and scope of project, typical at grade vs. grade separated designs.
NEPA and utility relocation requirements marginalized
(No notes)
Often simply concrete asphalt and signals.  Spread designs to other needed sites with money saved (vx. Grade separation)
traffic (Project days and less complex TTC plans)

Public safety emphasis opportunity
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ALDOT PROJECT HIGHLIGHT

US 82 @ AL 219

Centreville AL
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Credit:  Google
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Credit:  Google
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East U-Turn

Main Intersection 
US 82 & AL 219

Credit:  Andrew Harry,  ALDOT

Credit:  Andrew Harry,  ALDOT
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Int. US 82 at CR

West U-turn

Credit:  Andrew Harry,  ALDOT

Credit:  Andrew Harry,  ALDOT
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East U-Turn Truck 
Use of Loon

Credit:  Andrew Harry,  ALDOT
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Credit:  TTaylor,  FHWA
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Credit:  TTaylor,  FHWA
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Credit:  TTaylor,  FHWA
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Credit:  TTaylor,  FHWA
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INDIRECT LEFT TURN 
INTERSECTIONS

Emerging Designs and Uses



BOWTIE ROUNDABOUTS

Simple Two Phase 
Signal
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POTENTIAL 2-LANE RCUT APPLICATION
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DUTCH TURBO ROUNDABOUTS

Concept emerged in 
The Netherlands in 
the late 1990s as a 
strategy to reduce 
lane changing on 
multi-lane 
roundabouts
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Presenter
Presentation Notes
Now very common in The Netherlands (200+) and other European countries




SAFER BY DESIGN – reducing or eliminating conflict 
points, reducing crash severity by geometrically altering 
vehicular speed and direction

INDIRECT LEFT TURN INTERSECTIONS

FEWER STOPS/LESS DELAY – reducing the number of 
signal phases & increasing green time for all movements

FASTER BUILT/LOWER COST – $$$ (less ROW, retain 
existing structures, less environmental impacts,  reduce 
project time)
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Presenter
Presentation Notes
Last bullet gets workers in and out of work zones and less disruptive to travelers
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INDIRECT LEFT TURN INTERSECTIONS

What are some potential advantages of these  intersections? 

A. Fewer severe crashes
B. Less congestion
C. Reduced number of stops
D. Increased green times
E. Lower cost
F. Faster to implement
G. Fewer social, environmental and economic impacts 
H. All of the above 

Learning 
Check

Presenter
Presentation Notes
Upon completion of the training, participants will be able to: 
• Describe key design and operation features of six non-traditional intersections and interchanges 
• List the advantages and disadvantages of their use 
• Describe where they are best suited for existing and planned conditions 
• Identify resources to acquire additional information on these designs and their implementations 
 
Key Message: These non-traditional intersection and interchange designs are meant to extend the engineer’s toolbox. They are not applicable in all situations and this presentation will shed some light on the basic features of the designs as well as the applicability. This course will provide an overview of each concept, including the salient geometric, operational, and safety features associated with each design.




INDIRECT LEFT TURN
INTERSECTIONS

Why  a re   t h ey  c a t c h i n g  on  so  r ap i d l y ?
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