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MIDCAP Software update

= Conduct a capacity/queuing analysis for signalized intersections and
interchanges

= Enhance the CLV analysis method and queuing method of the MSHA
= Compute the volume-to-capacity ratio, level of service, and estimated
max. queue length
v 3-leg, 4-leg, full CFl, T-CFl, asymmetric CFIl, and symmetric
CFl, Regular Diamond Interchange, Diverging Diamond
Interchange, and Single Point Urban Interchange

Lane configurations, right turn restrictions (no-turn-on-red,

free right turn, and overlap right turn), and signal plans
o Clover leaf interchange (near completion)

o Short left turn bay impact on capacity (underway)
o Adjusted lane use factor for lane drop (underway)
http://attap.umd.edu/2015/09/29/918/

VMS will display “signal ahead and

Integrated Dilemma Zone Protection System
. .. . . . . All-red extension for red light running vehicleto :::I:::::‘T::;':::m“wi"“h.
= Provides additional clearance time to red-light-running drivers doartteinenecion Gt aesgspeadonstocionore
= Provides information to drivers approaching an intersection, such as
advance warning sign and speed advisory message.
v"  The base system has been Deployed at US 40 @ Red Toad

. In-cabinet PC During the and
Signal -

= red signal
Controller S

BF | e
| |

(500.9751) i

Vehicle

Road
v'  Simulation analysis for all-red extension algorithm, and ! I i
Speed harmonization under a pre-time signal _ soufeet arstest
o US40 @ Western MD Parkway, MD213 @ Locust Point Rd (in L e >
design process) : ; Retummendtdloza::::;\l:ﬂs >
o Speed harmonization with actuated signal control
(underway)
o Field deployment and data collection (underway)
LCAP Software update- for local arterials —
; R ; Pleabse inﬁufv;m;;z::ae <n|f:r'r:sa:0n, hen click 0 e ;s;
= Develops an advanced model for estimating arterial work-zone e e —I —“""—""J
Capaciti es Number of lanes: [+ <] Nuber of open kne@): [2 =] Lanes cosed at; [pide  ~]

- - - - - - Choose the Work Zone time
= Provides guidelines for work zone design, methodologies for capacity me.m oo Sl | S e et veizan: ]
- - - - - - - Erdofwork-Zone  [Mordey  ¥| [2000 ¥ Simulaton Hours after end of work_Zone: [0 +]
estimation, traffic impact analysis, cost/benefit evaluation, lane-
closure penalty assessment

Gecmety Informatian (NOT in Scale)

Waik Zane Hormal
£ 0 el i Deschon S"ML::
© CnRamp ~ Off Aany o ——lEk I~ OnRamp [~ O
mp P Raro nRamp e
Info_

= The Basic version will provides a tool for users to estimate the delay BT e
and queue caused by work-zones H

v Classify types of the arterial work zone based on their ;i,‘_“ o o oy
configurations and figures. Outout Twe

v Develop initial models for estimating queue lengths in - e |
arterial work zones. i G T

o Verify the initial queue length models with microsimulation Comparison Option . o = — i

http://attap.umd.edu/2015/09/29/lane-closure-analysis-program/ e TERRT iR | LT



http://attap.umd.edu/2015/09/29/lane-closure-analysis-program/

October-December, 2015

nKSU,,

ATTAP Quarterly Newsletter ;@; iy
TRYLN
MUID Software update
[
= Performs capacity/queuing analysis and signal optimization for -
continuous flow intersection (CFl), diverging diamond interchange —it

(DDI), and superstreet intersection
v Evaluation and signal optimization modules for CFIl, DDI

East Leg

and superstreet
o Signal optimization module for superstreet with no-turn-on-

red from major roads (on going)

West Leg

o Incorporate the developed models into the software (on
going)

South Leg

http://attap.umd.edu/2015/09/29/maryland-unconventional-intersection-

design-muid/

New ATTAP Website

= Design a new website to show ATTAP projects, SHA reports, thesis,
dissertations, and application tools. The new website will be on a
more Ssecure Server.

Created a server in the Linux system

Built a website with WordPress

Uploaded all presentations, papers and reports

SRR

Created pages to show the research highlights

Welcome

ATTAP & jonty mitisted by the Office of Traffic and Safety at the Mariand
Stale Highway Adminstration and the Center for Traffic Safety and
Operations st the Unwersty of Maranc, Cotlge Park.

Control & Operation Safety Application Tools

Lane use factor estimations for intersections with

Ia I‘Ie drOp Types Suggested LUF value LJ:T:?:e
= Investigate the impact of various lane-drop designs on the lane-use
) ) ) ; N . 2 through > 1 Total volume Less than 600 vph 0.62 0.55
distributions under different geometric conditions. {exelusive)

Total volume More than 600 vph 0.58

v Conducted field video data collection (160 hours) for
3through = 2 0.43 0.40

intersections with different types of lane drops at 30
Total volume Less than 300 vph 0.60
intersections. 2left>1 0.60
Total volume More than 300 vph 0.56

v"  Computed the LUFs for each interval and provided 2 through

necessary statistical analysis Hform a single 055 0.55
v'  Incorporate the calibrated LUFs in the MIDCAP software

2 left “form a Total volume Less than 250 vph 0.55

A 0.60
single lane

Total volume More than 250 vph 0.60

http://attap.umd.edu/2015/09/28/lane-use-factor-estimation-for-
intersections-with-lane-drop/
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Modeling the Timing-varying Compliance Rate to

Variable Speed Limit Signs
= This research aims to propose a statistical model to formulate the time-
varying compliance rate, based on the field data collected on US 100

during the VSL demonstration period.

v Conducted analysis of VSL field operational data

v"  Computed the compliance rate

v'  Identify the potential variables which effect the compliance rate
o Propose a quantitative method to model the time-varying

compliance rate (near completion) under various congestion level

(0]

Investigate the impact of compliance rate on the effectiveness of
VSL
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Superstreet research projects

Interval-based Planning Models for Evaluating the Geometric
Features of Signalized Superstreet

= A convenient planning method that allows users to reliably estimate the queue
size and its variation on each critical link in a Superstreet, based on the given
signal plan and observed volume fluctuations. Has been simulated with field
data from Maryland.

v Extensive simulations of queue spillback effect on delay
v Developed interval-based queue models to evaluate the geometric design
v Validation based on simulation results

Two-phased optimization model for Signalized Superstreet

= This study proposes a two-stage signal optimization model to set the
optimized green splits and offset for each sub intersections while strictly
preventing the potential queue spillbacks at the same time.

v Stage 1: optimization of green splits and cycle length; Stage 2: Optimize offsets
while constraint on minor road waiting time

O Compare results between the proposed model and other prevailing signal
design methods (underway)

o Simulation-based validations (underway)

Planning Model to Determine the Minimum U-turn Offset at an Un-
signalized Superstreet

= Realizing all standards fall short on the design of Un-signalized Superstreet,
this study has proposed an applicable design model to determine the minimum
required U-turn offset length for such a design given its traffic demand
pattern.

v" Decompose U-turn offset into three components

v Development of stochastic models to predict the minimum required length for
each component

v Conducted simulation-based validation which analyzes the frequency and
character of vehicle-to-vehicle collisions.

Critical Components for U-turn
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Capacity under short left-turn bay conditions

= This study provides three mutually exclusive cases to address the
vehicle arrival patterns and the resulting blockage/spillover T Lefi-um vehicles
probabilities. (IZID Through vehicles
v Model development for spillover/blockage probabilities considering
bay length and traffic demands
v'  Field data collection on MD-193 Eastbound and Rhode Island Ave.
v'  Evaluation of the model-generated left-turn blockage probability
with that from the calibrated simulator.
o Preparing a brief presentation file for SHA review before
implementing in MIDCAP
o Designing the interface for MIDCAP software
o Upon approval by SHA, the left-turn capacity reduction will be
programmed in the MIDCAP software

DD a0 0D

Decision/Deployment Support Tool for Variable

. VSL and RM Activati .Q L h

Speed Control under Recurrent Congestion e TRcvetomye, Bsse et

= This study has developed a comprehensive decision/deployment support tool
for the application of Variable Speed Limit (VSL) and VSL with ramp

9000
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7000

g
metering (VSLRM) control in recurrently congested environments. It will g 6000 —o—MaxQueue (FY)
help practitioners determine which sites will benefit most from VSL or g LA -
VSLRM : 4000 ° ') ° . —o—RM1-MQO
: 2 3000 P g ° —e—vsi1
-‘g“ 2000 . °® ° . RM2-Supp
= This research has the potential to assist traffic engineers in planning of VSL - .
and VSLRM controls, thus enhancing the methods for allocating limited FF000FM - SO0C0FM SI000FM - Gi00:00 P

Time

resources for mobility and safety improvements on highways plagued by
recurrent congestion.

v'  Design of 3 modules: Decision, Benefits, Deployment guidelines,
developed from simulated experiments calibrated with field data
v'  Analysis of tool on several sites taken from MD Mobility Report




