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Evolution of DDI
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Research Issues
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Research Issues
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Model Development

Offset optimization

* Input: cycle length, green splits, cruising speed, crossover spacing

Crossover spacing optimization

 Input: cycle length, green splits, traffic volume, saturation flow rate, offsets

Concurrent optimization of the offset and crossover spacing

* Input: cycle length, green splits, cruising speed, traffic volume, saturation
flow rate




Model Development
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Model Development
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Model Development

Queue length calculation:
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7. the distance between the stop bar and the
end of queue before it is fully discharged,;
r: the fraction of red phase;

o: the lost time In seconds; S Signal phase(Time)
g: the volume; y "

a. the corresponding lane use factor; r g

s: the saturation flow rate.




Model Development

S

| aq,(1-9,-b,)C/g,+aq,(9,-b,)C/g, |<(1+1',)/h, j=2.4

S

laq,(9,-0,)C/ g, Haa,(1-g,-b,)C/(1-g,) |<(1+1%)/h, j=13

h: the spatial headway of vehicles
between two sub-intersections

1 To avoid queue spillback regardless of the
signal phase at the upstream intersection
1 Based on the given bandwidths, which can

be directly computed from the offset.
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Concurrent optimization of
Model Development offset and crossover spacing

Max : ij | /|\>|/C ] Both offset and crossover spacing are decision
j

variables.
T rinelie e (he e el 1 The proposed model is able to avoid queue spillback
only uses its green phase and generate maximum progression bands.

To determine the proper offsets based on travel time

To estimate the queue lengths and force the crossover spacing to be
larger



Case Study

m ADDI at I-70 & Mid _ E ]
Rivers Mall Dr. in Saint
Peters, MO 2
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Case Study

= Optimization results and simulation design
= 4 different lengths for the crossover spacing
= 2 volume levels
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Case Study

m Simulation results (current volume)
- The optimized crossover spacing outperforms other three cases.

- Increasing the crossover spacing towards the optimal one can result in less
traffic delay.

- A crossover spacing longer than the optimal one may not yield the benefits.
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Case Study

m Simulation results (projected volume, 1.4 times of the current volume)
- The proposed model can still outperform other cases.
- The optimal design yields more benefits under the higher volume scenario.
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Case Study

m Time-dependent gueue length at the South intersection (current

volume)

- The concurrently optimized crossover spacing and offset are able to
alleviate queue spillback due to volume fluctuation.
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Conclusions and Future Study

m An optimization model to fully account for the interdependent relation
between the crossover spacing and the signal offset in a DDI

m Simulations to evaluate the performance of the proposed model

- the DDI with the concurrently optimized crossover spacing and offset can
yield the shortest delays and fewest number of stops

- the DDI with the optimized design features can effectively cope with
potential queue spillback at the crossovers

m Future study

- a method to determine whether or not to set signals for all off-ramp flows
at those DDI sub-intersections

- a method to estimate the impacts to the adjacent intersections and close
exits on the freeway
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