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INTRODUCTION

# Maryland Unconventional ot
Intersection/Interchange Design
(MUID) Analysis Tool Maryland Unconventional
[ntersection/Interchange l]esum
Analysis Tool
# Developed by University of Youitl ol

Maryland, College Park and MDOT
SHA
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# A tool to conduct a capacity/ b
gueuing analysis as well as signal
optimization for continuous flow T
intersection (CFI), diverging
diamond interchange (DDI), and
superstreet intersection (signalized

RCUT)
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MODULES

# Planning Evaluation Module
= Queue length
= Queue/link length ratio
= Average delay
= Critical lane volumes

# Signal Optimization Module
= Offset
= Cycle length
= Green split
= Average delay

# Output Module

= Shows input parameters, planning evaluation results and signal
optimization results
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PLANNING EVALUATION MODULE

# Planning Evaluation Procedure

contributing to the total delay and
gueue, including external factors such as demand, and
internal factors such as intersection geometric features

with all identified
factors for simulating analysis

* Build simulation models using VISSIM and Calibrate VISSIM parameters with field data
* Random sampling of different demand scenarios

between
performance measures and contributing factors

on the overall
intersection performance and

for queues length prediction at
each critical location
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PLANNING EVALUATION MODULE

# Planning Evaluation Results

! FCFIPlanning Result - O x

Saturation Flow Rate: vph Change

Queue Length and Queue/Link Ratio
North Leg South Leg

Q1 [ B |& Ratio] 007 | Q1 [ 172 |ft Ratio] 022 |
Q2 | 84 |f Ratio 021 | Q@ | 120 | Ratio| 030 |
Q3 [ 51 |f Ratio] 013 | @3 | 76 |t Ratio| 0.19 |
Q4 f Ratio] 020 | Q4 | 90 |t Ratio| 022 |
West Leg East Leg

Q1 ft Rau' Q1 [45 |t Ratio] 0.06 |
Q2 ft Ratiol 018 | Q2 [ 151 | & Ratiqf 035 |
Q3 ft Ratiol 009 | Q3 | 87 |f Ratio] 022 |
Q4 ft Ratiol 013 | Q4 [ 109 | Ratio] 027 |

Critical Lane Volume and Average Delay

CLV (vphpl) / LOS=:

Center ! South / West !
North [671 | / [A]East [671] / [A]
Average Delay (s/veh) / LOSP: / Thresholds

Note:
LOS* based on MDOT SHA's CLV thresholds; LOS* based on HCM's delay thresholds
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SIGNAL OPTIMIZATION MODULE

# Signal optimization Procedure

Calculate the CLV of each sub-intersection
according to the phasing designs

Determine the common cycle length based
on the CLV of the most congested sub-
intersection

\ For each sub-intersection, optimize the green ratio of
each phase with the objective of maximizing the
capacity of intersection

1 Determine the critical traffic paths according to
the demand pattern

Use a modified MAXBAND model to provide progressions to
those critical traffic paths so as to optimize the offsets
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SIGNAL OPTIMIZATION MODULE

# Signal Optimization Results
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AverageDelay [0 |s  LOSb Av:g;';f‘;‘;lay LOS® based on HCM's delay thresholds ;:2:}:_353 g:tci;'i:;‘{?;:

Estimated average delay with the signal optimization results
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INTERSECTION/INTERCHANGE DESIGNS

# Cover different intersection/interchange designs
= Continuous Flow Intersection
 CFI-T
 Partial CFl(symmetrical)
 Partial CFl(asymmetrical)
* Full CFlI

= Diverging Diamond Interchange
= Superstreet Intersection
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INPUT DEMAND

# User-friendly Interface
= Manually input demand or
= Generate random demand
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INPUT GEOMETRIC CHARACTERISTICS

# User-friendly Interface
= Adopt the default geometry setting or
= Manually input geometric information

FCFI_Geo

Geometry Display

North Leg

North Leg

South Leg

South Leg

Softancs Lt | | Twouh|2 | R

Link Length: Left Bay Crossover Right Bay

Link Length: Left Bay - Crossover [400 | - Right Bay

Geometry Settings

Soflanes: Let || | Thougn | | Right ||
Link Length: LeﬂBayCrnsmerRightBay

Default OK
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OUTPUT

# Show demand
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OUTPUT

# Show link length
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OUTPUT

# Show phase plan

=) Full CFl Phase Plan
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OUTPUT

# Show queue length
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Al changes are saved,
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OUTPUT

# Show Queue/Link length ratio

o - x

File View Edt Planning Signal Help lnfe
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OUTPUT

# Show signal timing(s)
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OUTPUT

# Generate a report with input and module output

2 Planning Result
2.1 Queue Length(ft) and Queue/Link Ratio
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Q1(Ratio) Q2(Ratio) Q3(Ratio) Q4(Ratio)

South  172( .22) 120( .3) 76( .19) 90( .22)
North  54(.07) 84( .21) 51( .13) 82(.2)

East  49(.06) 151( .38) 87( .22) 109( .27)
West  142( .18) 70( .18) 37( .09) 52( .13)
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