

Potential IRISE Research Topics:  October 18. 2018 Brainstorming Session
Note:  Bolded items are the titles of ongoing or recent research on the topic.
1.  .  Drainage/retention pond issues (new MS4 requirements)
       a. Due to the increased pattern of severe storms & flooding which may necessitate the construction of more ponds, increasing the ROW needs
b. Are there any better design/implementation practices
c. What are other States doing?  Are there any new or innovative ideas we can incorporate? 
[bookmark: _GoBack]Surface water modeling, stormwater analysis and water quality assessment of urban areas
2.  Resiliency/Sustainability
      a. Landslide predictability/stabilization in face of increased precipitation and impact of landslide repairs on budgets
      b. Increased flooding and scour as a result of big storms – soil type considerations
      c. Enhanced re-use of construction materials
      d. Examine innovative construction materials (e.g., luminescent materials and natural rubber) to reduce environmental impacts and cost 
3. Bridge Durability
a. Corrosion prevention, mitigation and rehabilitation 
     i. Structural steel pack rust (evaluate coatings)
     ii. Dehumidification
Waterproofing bridge abutments
b. Durability of concrete bridges (repair, bio-additives)
c. Long term performance of new technologies (UHPC, SMA)
c. Multi-span girder cracking (> 200’)
d. Demonstration of fiber-reinforced polymer repairs of concrete structures
e. Bridge Decks
     i. Seal deck cracking (best materials/processes)
     ii. Polymer concrete and epoxy overlays durability
     iii. Latex overlays: vibration (rapid and normal set), deflection
     iv. Longitudinal and transverse grinding specs
     v. Rapid set deck patching with latex overlay
     vi. Evaluate use of waterproofing membrane under overlay
     vii. Demonstration of glass-fiber reinforced polymer reinforcing bars for longer lasting bride decks
     viii. Effects on steel deterioration, use of ultra-high performance concrete
     ix. Non-destructive assessment of delamination
     x. Impact of weight overloads on bridges and roadways
     xi. Monitoring of stormwater flow on decks and into scuppers
Novel approach for the noninvasive assessment of fresh concrete  
Evaluation of Bridge Cleaning Methods on Steel Structures
Structural Evaluation of Slab Rehabilitation by the Method of Hydrodemolition and Latex Modified Overlay
f. Bridge scour issues, repairs using concrete filled steel tubes
Remote Sensing of Bridge Scour Installation Testing Phase
Corrosion Repair Strategies for Steel Bridges using High Performance and Traditional Materials
Data Management, Mining, and Inference for Bridge Monitoring
4.  Automated bridge inspections (also water inlets)
a. What works best (trust/accuracy)?
     i. Ultrasound
     ii. GP radar
     iii. Hand-held LIDAR
     iv. Cathodic protection types, what works, is it worth the cost 
     v. Drones (loss of GPS signal under bridge)
b. Structural health monitoring
     i. When to use?  Funding is always an issue. A lot of data to process.  Has it been beneficial when fully implemented (I35)? 
     ii. Application:  How many?  Where?
     iii. B/C 
     iv. Transform data into information
c. Vibration monitoring and development of models to predict health and remaining life of structure
5.  Bridge Design and Construction
      a. When is it appropriate to use 3D?
      b. Bridge pavement quality – appropriate IRI for long bridges
      c. Can joints be eliminated?
      d. Horse/buggy – rhythmic trotting
      e. Methodologies and technologies to resist LTB buckling during construction
      f. Use of bridge inspection reports to identify trends in deficiencies
      g. Review of bridge inspection reporting system, integrate reports with programming of repairs/rehabs
Depth to Bedrock Seismic Measuring Devices
50 KSI Steel Piles
6.  Pavement Durability
      a. Early indicators
      b. Data driven understanding of life cycle (asset management), # interventions needed and when
      c. Best/most durable materials to use
      ci. Methods to reduce concrete shrinkage
      e. Construction/maintenance guidelines for relief joints (heaving)
      f. Experience with use of micro-surfacing, especially in winter conditions, e.g., paint lines
      g. Innovative methods to determine concrete strength
 7.  Pavement Design
      a. Are subgrades being overdesigned?
      b. Bituminous thickness and impact on cost (value engineering), spec revision?
      c. Waterproofing
      d. Assess harder asphalt
      e. Long term performance/constructability of hybrid design/construction
      f. Tailoring to local conditions
      g. High strength/high durability tradeoff
      h. Application of biofilms to extend benefits of pervious concrete pavements
      i. Life cycle assessment of use of nanomaterials to improve performance of concrete pavements
      j. Development of thin-high performance pavement designs to avoid reconstruction under overpasses when overlaying
      k. Conduct scan for new material or techniques (chemical, mechanical, materials)
      l. Maximum lifts for bituminous placement
8.  Pavement Maintenance
     a. Evaluate rapid set patch materials
     b. Reinforced concrete - breaking procedures prior to overlay placement
     c. Impact of design on maintenance
     d. Center/edge joint deterioration for asphalt pavements:  best practices elsewhere (minimize further deterioration, durability)
     e. Joint sealing – proper materials/workmanship
     f. Improved non-destructive assessment methods for asphalt compaction uniformity
9.  Impact of long wall mining on ground reaction (sinking).  Impact on negotiations with mining comapnies
10.  Consistency of specifications relative to other states – value engineering, alternative designs, what’s to be learned
11.  Assessment of accelerated techniques: ABC Best Projects 
     a. Rapid bridge replacement/accelerated maintenance and user cost benefit
     b. Use of P3s
     c. Accelerated bridge construction
     d. Use of concrete-filled steel tubes (piers)
     e. How much curing time needs to be provided?  How strong does it need to be before opening? 
Environmental (weather) effects.              
     f. Optimize construction time.  Minimize downtime and impact on construction co costs and penalties.  (e.g., use of deicing) 
     g. Use of accelerated concrete (strength/durability)
     h. Tradeoff between construction efficiency and maintaining traffic
     i. Use of new technologies:  visualization, automated mapping, robots (e.g., Tybot)
12. Evaluate/road test performance of new products (e.g., crack fillers, microsurfacing, aspahlty-polymer spray-ons)
13. Integration of State road, bridge and construction/materials data systems to share data and improve ability to diagnose/pinpoint issues
14.  Assessing impacts on users
	   a. Develop procedures for evaluating impacts on traffic of multiple, concurrent construction projects
     b. Provision of information on multi-modal travel options during construction-related closures
14.  Impact of AVs on infrastructure (e.g., visibility of pavement markings, impacts of truck platooning on structures/pavements)
15.  Workforce issues (e.g., ability to use new tools, lack of qualified supervisors)
16.  Construction contract flexibility (e.g., performance payments)
17.  Future infrastructure investment needs, economic (societal benefits) analysis, future funding sources  (e.g., P3s, sales tax dedicated to improvements, tolling, MBUFs) .
18. P3s - use of P3s for bridge projects, review of RPRP from PennDOT, 

Clicking on the icons below will open the presentations given by the Pennsylvania Turnpike and University of Pittsburgh faculty during the session.
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DR. KENT HARRIES, PHD, FACI, FIIFC, PENG
PROFESSOR

Focus Areas: infrastructure rehabilitation, applications of FRP materials in
infrastructure, non-traditional materials.

Past Projects:

NCHRP:

* NCHRP 12-109 Use of 0.7-in. Diameter Strands in Precast Pretensioned Girders (Phase Ill ongoing)

* NCHRP 12-91 Strand Debonding for Pretensioned Girders (Report 849)

* NCHRP 20-07 Task 307 Updated Research for Collision Damage Repair of Precast/Prestressed Concrete
* NCHRP 12-77 Structural Concrete Design with High- Strength Steel Reinforcement (Report 679)

PennDOT:

* 50 ksi Steel HP Capacity (completed 2015)
* Structural Evaluation of Slab Rehabilitation by Hydrodemolition and Latex Modified Overlay (201 3)

* Effects of Fire Damage on the Structural Properties of Steel Bridge Elements (2011)

* Deteriorated J-Bars in Abutments and Piers (2011)

* Repair Methods for Prestressed Girder Bridges (2010)

* Full-scale testing program on decommissioned girders from the Lakeview Drive Bridge over |-70 (2006)
* Evaluation of an Alternate Offset Mechanical Splice System (2007)

pennsylvania
DEPARTMENT OF TRANSPORTATION
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DR. MAX T. STEPHENS, PHD
ASSISTANT PROFESSOR

Focus Areas: engineering for extreme hazards, infrastructure rehabilitation, accelerated

construction

Research expertise:

1. High-fidelity finite element
modelling

2. Large-scale experimentation
3. Structural instrumentation
4.  Fluid-structure interaction
5. Research into practice
5.
SEISMIC I:l::;:,:":'errEm;\ Bridge Design Manual
YERSION 1.7 (I'nrn)
4
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BRIAN GLEESON, PHD
HARRY S. TACK CHAIR PROFESSOR, MEMS

Focus Areas: materials engineering; corrosion testing and analysis; materials characterization

Resea I‘Ch experﬁse: 1 . Cross-section Measured Thickness loss vs
Resistance Calculated thickness loss

1. Sensors for corrosion monitoring
(w/ Prof. Heng Ban in MEMS)

2.  Corrosion testing

3. IR imaging for quantifying
corrosion extent (w/ Prof. Heng
Ban in MEMS

4, Materials characterization
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HENG BAN, PHD
PROFESSOR, MEMS

Focus Areas: materials engineering; corrosion testing and analysis; materials characterization

Portable Corrosion Monitoring System for Predictive
Asset Management and Maintenance:

1.

2.

Stand-alone, compact, battery powered,
autonomous monitoring device for outdoor use

Measures and stores corrosion rate, temperature,
relative humidity and other parameters of interest

Bluetooth wireless data download to any handheld
device whenever needed

Long-term (1-year battery life or longer) data
collection at pre-set levels

Designed and fabricated in Dr. Ban’s lab

PITT | IRISE
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PROBLEM STATEMENTS: STEEL BRIDGE
CORROSION

Purpose: Development of novel corrosion prevention,
mitigation and rehabilitation strategies for steel bridges

Problem Statement: Corrosion in steel bridges is a significant
issue which results in significant maintenance costs and bridge
closure when significant rehabilitation is required.

Approach:

Novel corrosion prevention methods and technologies.
Advanced inspection techniques.

Robust rehabilitation methodologies.

PITT | IRISE
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PROBLEM STATEMENTS: puraBILITY OF
CONCRETE BRIDGES

Purpose: Development of methodologies to improve the
durability and increase the lifespan of concrete bridges

Problem Statement: Concrete bridges are adversely
affected by damage resulting from extreme loading events
(e.g. vehicle impact) as well as long-term exposure to
freeze /thaw and chloride attack.

Approach:
Novel repair strategies including development of new mix
designs.
Bio-additives for corrosion resistance.

PITT | IRISE
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PROBLEM STATEMENTS: LoNGEVITY OF NEW
TECHNOLOGIES

Purpose: Evaluate the long term performance of new
technologies in highway bridge construction.

Problem Statement: An abundance of new technology is
currently being implemented in highway bridge construction
(e.g. UHPC, SMA), however the long-term performance of
these technologies have not been evaluated.

Approach:
Draw parallels with existing technologies relative to
materials or system.
Evaluate experimentally.

PITT | IRISE
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PROBLEM STATEMENTS: GLOBAL INSTABILITIES
DURING CONSTRUCTION

Purpose: Development of methodologies and technologies to
eliminate issues associated with global instabilities during
construction.

Problem Statement: In steel plate-girder and precast girder
construction, global LTB instabilities during construction can
result in collapse.

Approach:

Numerical methods to develop threshold requirements for
failure from LTB during construction.

Development of optimized sections to resist LTB.

PITT | IRISE
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PROBLEM STATEMENTS: ACCELERATED COLUMN
CONSTRUCTION

Purpose: Introduce concrete filled steel tubes (CFST) as a
viable solution for accelerated construction in Pennsylvania.

Problem Statement: Accelerated bridge construction is
becoming increasingly popular in Pennsylvania. However,
applications related to columns are limited especially in
situations where interchange geometry is limited and/or
complex.

Approach:
Demonstrate the effectiveness of CFST as a viable
alternative to reinforced concrete for accelerated
construction.

PITT | IRISE
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SUSTAINABILITY AND ENVIRONMENTAL
ENGINEERING

Sarah Haig, PhD

Leanne Gilbertson, PhD

PITT | IRISE
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MELISSA BILEC, PHD

ASSOCIATE PROFESSOR, CEE

ROBERTA A. LUXBACHER FACULTY FELLOW
DEPUTY DIRECTOR, MASCARO CENTER FOR SUSTAINABLE INNOVATION

Focus Areas: Built Environment (buildings and mfrqs’rruc’rure and Sus’rqlnable
Engineering) ' ;

Research expertise:

1. Life cycle environmental assessment

2. Circular economy

3. Resilient and sustainable infrastructure design
4. On-site construction activities and air quality
5. Sustainable materials

6 Enwronmen'rql |us’r|ce and community resilience
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VIKAS KHANNA, PHD
ASSOCIATE PROFESSOR, CEE

Focus Areas: Sustainability science and engineering; environmental impacts of

emerging technologies r
. Waste Heat
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PROBLEM STATEMENTS: APPLYING CIRCULAR ECONOMY TO
INFRASTRUCTURE

Purpose: Using circular economy strategies to enhance re-use
of construction materials

Problem Statement: A circular economy (CE) is a regenerative
system in which resource input and waste, emission, and energy
leakage are minimized by slowing, closing, and narrowing
energy and material loops. This can be achieved through long-
lasting design, maintenance, repair, reuse, remanufacturing,
refurbishing, and recycling.

Approach: Explore CE strategies/solutions for local, regional,
and /or statewide projects. Use network, economic, and
environmental analyses.

(Bilec, Khanna, Vandenbossche)





PROBLEM STATEMENTS: EXPLORING INNOVATIVE AND
SUSTAINABLE INFRASTRUCTURE MATERIALS

Purpose: Investigate innovative infrastructure materials to reduce
environmental impacts and costs.

Problem Statement: Infrastructure (buildings and roads) projects
contribute significantly to environmental impacts, especially carbon
emissions; our sector can also lead solutions through innovative
infrastructure materials. The problems and solutions need to be
considered at multiple scales to avoid unintended consequences.
Approach: Using materials analysis and design and systems-level
analysis, explore the sustainability and viability of innovative
infrastructure materials, such as various luminescent materials and
natural rubber (e.g., guayule).

(Bilec and Vandenbossche)





SARAH HAIG, PHD
ASSISTANT PROFESSOR

Focus Areas: environmental engineering, microbiology, and
public health, to advance water quality

Research expertise:

1. Biofilms and corrosion
2. Microbial ecology

3. Environmental chemistry

Work at the interface of environmental engineering,
microbiology, and public health, to advance water quality

T4
ES v Flow control

Mepepal ] -
Microbial Ecology Engineering Environmental Chemistry Public Health

PITT | IRISE
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PROBLEM STATEMENTS: IMPROVING PERVIOUS CONCRETE
PAVEMENTS WITH

Purpose: Explore improvements to pervious concrete pavements using
microbiology.

Problem Statement: Pervious concrete pavements can offer
environmental benefits, such as reduction in stormwater runoff, but
may be able to offer unexplored additional benefits using biofilms.
In addition to stormwater reductions, materials can be developed to
optimize biofilm formation of organisms which can degrade emerging
contaminants; desired organisms can be incorporated into the
materials to improve water quality.

Approach: Develop and use biofilm forming potential on pervious
concrete pavements to examine different surface topologies on
growth; determine efficacy of water quality benefits using
environmental chemistry techniques.





Informing sustainable design of emerging

materials and technologies proposed for use in

LEANNE G”_BERTSON, PHD areas at the nexus of the environment and

public health.

A SS | STA NT PR 0 F ESS 0 R Website: www.leannegilbertson.com

Twitter: @Imglab

Research expertise: environmental engineering, nanomaterials, green
chemistry and engineering, life cycle assessment

Focus areas:

1. Sustainable material design and selection

2. Systems approach to evaluating tradeoffs of emerging technologies
3. Sustainable agriculture

4. Next generation antimicrobial design
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PROBLEM STATEMENT: uSING NANOMATERIALS TO ENHANCE
TRANSPORTATION MATERIALS

Purpose: Identify opportunities for nanomaterials to improve performance,
extend lifetime, and reduce maintenance in materials used for roads and
bridge decks.

Problem Statement: nanomaterials incorporated into concrete
demonstrate enhanced properties (e.g., compressive, bending, and tensile
strength, freeze-thaw resistance) thus, presenting the opportunity for
reduced road maintenance. Yet, there remains a need to comprehensively
evaluate and optimize the nanomaterial properties, loadings, and
performance to fully realize the potential as an economically viable
alternative.

Approach: We will use a coupled experimental-life cycle approach to
design and evaluation of nano-enabled concrete. Experiments will be used
to determine the loadings (wt%) to maximize performance and elucidate
the underlying mechanism for further design improvements. Life cycle
assessment will ensure impact minimization across the life cycle and life
cycle costing to evaluate the economic feasibility.

(Gilbertson, Sachs, Vandenbossche)
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NONDESTRUCTIVE EVALUATION AND
STRUCTURAL HEALTH MONITORING

Piervincenzo Rizzo, PhD
Professor

Focus Area: NDE, SHM, signal processing, machine learning, smart cities

Credentials in the areas of NDE, NDT, and SHM.

2013, 2017 American Society for Nondestructive Testing: Outstanding Paper Award
2016 CHANCELLOR’S Distinguished Research Award.

2015 Structural Health Monitoring Person of the Year award

2012: Achenbach Medal. Each year this Medal recognizes one young individual

who has made an outstanding contribution to the field of SHM.

2009, 2015 Fellowship Research Award from the ASNT PITT IRISE
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DR. PIERVINCENZQ RIZZ0
PROFESSOR

Some Research Experience

1. Make structures smarter: integrate
different technologies to perform
self-sensing and self-evaluation 24 /7
2. Replace accelerometers with
smartphone or high-resolution
cameras to capture the vibration
characteristics of any structure

3. Use an NDE method pioneered by
Prof. Rizzo to characterize concrete

TOF (ms)

-I &rccelerometer

Thinbeam = 2>

Thermo-
cople

Estimated Stress (MPa)

Video H1
—>-Accel H1
——Video C1
—o-Accel C1

0 5 10 15 20 254
Stress from MTS (MPa)
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PROBLEM STATEMENTS

Concrete Characterization — Develop an autonomous system to determine
the strength of concrete using innovative engineering principles.

Multi-modal Structural Health Monitoring - Instrument structural
components of critical interest with an array of sensors that can perform
active /passive monitoring for damage detection, localization, and
characterization..

Vibration monitoring — Record the vibration of bridges, sign support
structures, rails, cables, etc...using high-resolution video cameras or using
high-speed video camera. Such measurements can be used to extract the
modal characteristics of the structure of interest and then (with appropriate
models) predict the health and the remaining lifetime of the structure.

Miscellaneous — Dr. Rizzo has an established record of research in Acoustic
Emission, Electromechanical Impedance method, Ultrasonic Testing, Solitary
Wave ’res’rlng, Infrared Thermography. All these methods were accompanied
with robust signal /image processing and machine learning.

PITT | IRISE
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PAVEMENTS

Lev Khazanovich, PhD

Steve Sachs, PhD

PITT | IRISE
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DR. LEV KHAZANOVICH
ANTHONY GILL PROFESSOR

non-destructive testing

Research expertise:
1. Finite element and lattice

modeling

2. Performance modeling and failure
analysis

3. Full scale testing

4. Non-destructive testing
(ultrasound tomography and ground
penetrating radar)

5. Mechanistic-Empirical design and
performance-related specifications

.
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DR. JULIE M. VANDENBOSSCHE, P.E.
ASSOCIATE PROFESSOR

Focus Areas: concrete materials and analysis,
design and rehabilitation of pavements

Research expertise:

Advanced material characterization
Large or full-scale and field testing
Vehicle load simulation frame
Instrumentation

O hwbh -

Performance prediction

University of Pittsburgh | Swanson School of Engineering
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STEVE SACHS, PHD
ASSISTANT PROFESSOR

Experimental characterization of structures and materials B
Numerical and computational modeling
Pavement mechanics
Mechanistic-Empirical design

=
|

University of Pittsburgh | Swanson School of Engineering
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PROBLEM STATEMENTS: EARLY OPENING TO
TRAFFIC(PAVEMENT/REPAIRS)

Purpose: Establishing a method for determining when a PCC pavement or patch can
be opened earliest to traffic without compromising its long-term performance.

Problem Statement: In time-critical scenarios, traffic disruptions could be minimized
by allowing passenger or light weight vehicles on the pavement early without
compromising the pavement /repair life. This could include business access areas, low
volume city streets, single lanes on a multi-lane facility, etc.

Approach:
* Quantify the effect of early loading damage on long-term performance.

* Determine minimum strength at opening or other measurable variables
associated with this parameter.

* Recommend strategies for minimizing or avoiding early loading damage
detrimental to long-term performance.

PITT | IRISE

i i i i i CENTER FOR IMPACTFUL RESILIENT
University of Pittsburgh | Swanson School of Engineering P R B LARTIUEESILENT





PROBLEM STATEMENTS: THIN-HIGH PERFORMANCE
OVERLAYS TO AVOID RECONSTRUCTION UNDER OVERPASSES

Purpose: Reduce overlays costs and construction times

Problem Statement: Vertical constraints caused by overpasses
can require the reconstruction of a distressed pavement in these
regions when the roadway is being overlaid.

Approach:

|dentify a thin-high performance pavement designs that can
meet the design needs in these localized areas so
reconstruction is not necessary.

Perform a field demonstration project.





PROBLEM STATEMENTS: TECHNOLOGY SCAN FOR
CROSS-POLLINATION

Purpose: Improve materials, design, construction, maintenance
and inspection of maintenance

Problem Statement: Identify technologies from areas outside
of the pavements that could be incorporated into the design,
construction, rehabilitation of pavements.

Approach:

A scan would be performed through a review of literature
and interviews of colleges in areas such as chemical,
mechanical, material science, etc.





PROBLEM STATEMENTS: NONDESTRUCTIVE
ASSESSMENT OF HMA COMPACTION UNIFORMITY

Purpose: Improve construction inspection of asphalt
compaction

Problem Statement: Washington DOT 1989 study found
asphalt pavement density has great effects on performance.
Each 1% increase in air voids beyond 7% leads to ~10%
loss in pavement life. Lack of density is local, can be missed
by coring. Coring is a local evaluation. Full coverage
evaluation of the surface is needed.

Approach:

Evaluate and improve GPR-base Rolling Density Meter
(RDM) technology for evaluation asphalt compaction
uniformity.

Perform a field demonstration project.






PROBLEM STATEMENTS: BRIDGE INSPECTION -
NONDESTRUCTIVE ASSESSMENT OF DELAMINATION

Purpose: Develop accurate, objective, and efficient nondestructive procedure for
determination of bridge delamination.

Problem Statement: |dentification of delaminated zones within concrete decks is
important for planning bridge maintenance and rehabilitation activities. Current
procedures for determination of bridge delamination are subjective and inaccurate,
especially for delaminations at greater depths.

Approach:
* Evaluate various nondestructive testing techniques for delamination location

* Develop quantitate procedure for delamination location

* Conduct demonstration projects and compare the results with the results of
forensic studies.

PITT | IRISE

i i i i i CENTER FOR IMPACTFUL RESILIENT
University of Pittsburgh | Swanson School of Engineering P R B LARTIUEESILENT






image6.emf
IRISE Public Brainstorming 2018 Mark Magalotti Slides.pdf


IRISE Public Brainstorming 2018 Mark Magalotti Slides.pdf
MARK MAGALOTTI P.E., PHD
PROFESSOR OF PRACTICE

1. Adaptive Traffic Signal Systems Planning Xy — LlVING
2. Transportation Modeling S s PROJECT
3. Traveler Information Systems — B ——

Develop Plans/Information to
Eco-Timing Plans Traffic Signal Controller

PITT | IRISE

i i i i i CENTER FOR IMPACTFUL RESILIENT
University of Pittsburgh | Swanson School of Engineering IRl ey L L





PROBLEM STATEMENTS

How to Predict and Manage Multiple Construction Projects for
Detoured and Diverted Traffic in a Roadway Network— Dr. Mark
Magalotti and Dr. Sean Qian (CMU)

* What are the ongoing road closure projects which may impact
the proposed project?

* What are the traffic impacts of potential road closures on existing
construction projects, in terms of congestion, safety, energy use
and emissions?

* What are the lessons of strategic planning and traffic
management we can learn for future closure projects?

* How can this information be used to plan traffic mitigation on
expected impacted routes beyond the official detour route
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PROBLEM STATEMENTS

How to Predict and Manage Multiple Construction Projects for
Detoured and Diverted Traffic in a Roadway Network— Dr. Mark
Magalotti and Dr. Sean Qian (CMU)

* Develop a peak hour and daily traffic demand and simulation
model that considers multiple total and partial closures due to
construction

* Use the model to predict diversions and develop mitigation plans
such as new traffic signal timing plans

* Test alternative construction phasing and schedules for multiple
projects to minimize delays and impacts
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PROBLEM STATEMENTS

How to provide multi-modal traveler information to highway Users
for daily travel and special events — Dr. Mark Magalotti and Dr Alex
Labrinidis

* When recurring traffic congestion occurs on major highways we
only provide real travel time information via the auto mode and
no trip planning information?

* What are alternative transit options and current travel times via
transit?

* How crowded are the transit options, where are park and ride
facilities, are there parking spaces available and what is the best
options for Drive+Park+Transit ?

PITT | IRISE

i i i i i CENTER FOR IMPACTFUL RESILIENT
University of Pittsburgh | Swanson School of Engineering IRl i L L





PROBLEM STATEMENTS

How to provide multi-modal traveler information to
highway users for daily and special events — Dr. Mark
Magalotti and Dr Alex Labrinidis

* Providing real time transit information merged with
auto travel times can be done by integrating transit
system data for real time information and travel
planning

* Through the Pitt Smart Living project transit vehicle
occupancy is being be predicted and can be merged
with auto travel times

* Longer distance travelers also need real time park and
ride information on the number of spaces available at
transit stations and travel time
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RESEARCH
TOPICS






Municipal
Separate
Storm
Sewer

System
(MS4)

Greatest acreage of property owned after the roadway
is storm basins.

There is a need for basins that perform as designed.

Is there a better design or implementation that can
reduce the acreage necessary?

What are other states doing in terms of county or
regional planning of MS4?

|s this feasible in PA?






* Multi-span continuous girders with 200’ long spans

U lt.L -Span  Traverse deck cracking in positive movement regions
COntln ua us when following DM-4 pouring sequence.

Gi}/‘ders * Why is there cracking?






S l Z\ ) * What is the best procedure and material to use to seal
ea e w new bridge deck cracks?

Deck Cracks






* Investigate the durability of Polyester Polymer

P O lyes ter Concrete (PPC) Deck Overlays.
Polymer
Concrete
Deck

Overlays






M‘ ll ° & * When milling and paving a bridge deck, is there a
L I/ng waterproofing membrane that can be placed on top of
P ° the remaining bituminous prior to placing the new
av lng overlay?

Bridge
Decks






Abutment
Backwall
Cracking

& Spalling

Top of the abutment backwall with modular dam is
cracking and spalling.

Should the type of concrete in the backwall be the
same as the deck concrete (AAAP), instead of AA?

Should post-tensioning be used?

Any recommendations for modular dam attachment to
bridge superstructure?






Abutment
Backwall
Crackin

& Spallin
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R °d * What is the best type of rapid-set deck patching
ap l material?

Set Deck
Patching






e Concrete deck blockout for modular dams is

COncrete experiencing cracking.
DeCk * Investigate and make recommendations for

Improvement.
Blockout
For

Modular
Dams






IRI * Whatis an appropriate IRI for long bridges?

f * Should it be written in a ride quality specification?

Long
Bridges






. . * Isit appropriate to specify longitudinal and transverse
LOngltLLdlnal grinding of a bridge deck for drainage?
and

Transverse
Grinding






 Existing pavement is lasting less than design life.
Better

. We spec a wetter super pave mix than PennDOT.
Performing
Pavement






* Currently using polyurea based pavement markings
Pavement and reflective tape.
{‘élark ings * Do not use raised pavement markers.

* Looking for longer life between reapplications.
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