
















Principal Investigator:
Ke. Max Zhang
Assistant Professor of Mechanical 
and Aerospace Engineering
Cornell University 
287 Grumman  
Ithaca, NY 14853
Tel: (607) 254-5402 
Fax: (607) 255-1222
E-mail: kz33@cornell.edu

Hot-Spot Analysis of Fine Particles (PM2.5) for Environmental and Health Impacts Assessment of 
Transportation Emissions in South Bronx

Hot-spot analysis, also known as 
project-level analysis, assesses impacts of 

transportation emissions on local air pollution of carbon 
monoxide (CO) and particulate matter (PM). It is required for 

regional transportation plans (RTP), transportation improvement programs 
(TIP) and transportation project development/modifi cation by transportation 

conformity rules and the National Environmental Policy Act (NEPA) process. Such 
transportation conformity studies are particularly important in non-attainment areas and 

locales with concentrated and heavily traveled transportation infrastructures (e.g., major 
transportation corridors, border crossings, congested intersections, etc.). 

This study proposes to develop an advanced process-based hotspot analysis model of fi ne particulate 
matters.  By “process-based”, the model aims to take into account key chemical reactions and physical 

dynamics that govern the evolution of fi ne particles as they disperse from road sources to near road receptors. 
The team will fi rst develop an advanced single-link, processes-based dispersion model (SPDM). To apply it in 
the multi-link environment typical of major metropolitan areas, the roadway system within the study area will 
be divided into discrete segments of varying link geometry so that each segment can be effectively treated as 
a single, straight line source. Thus the SPDM can be employed for each element. The impact of each element 
will be integrated to yield the total of multiple highways. The resultant product is a multi-link, processes-based 
dispersion model (MPDM).

The study has been motivated by the transportation and air pollution problems in the South Bronx, New 
York City (NYC). As a case study, this model will be applied to the South Bronx, which is encircled by 
major highways. The Bronx has been the New York City borough with the highest overall rates of asthma 

hospitalizations, deaths and prevalence among children as well as adults. Recent studies have linked 
asthma to exposure to diesel particulate matters from transportation emissions in the South 

Bronx. We will compare the model results of PM2.5 and black carbon concentrations from 
hot-spot analysis to intensive measurement data previously collected by researchers from 

New York University.

The study will mark a critical step toward the next generation hotspot 
modeling, providing transportation policy makers a scientifi cally 

sound and quantitative tool for environmental 
assessment of transportation projects.

Performing Organization:  
Cornell University Sponsor:

United States Department of Transportation

Co-Principal Investigator:
Huaizhu Oliver-Gao, Ph.D. 

Assistant Professor of Civil and 
Environmental Engineering 

Cornell University 
325 Hollister Hall, 
Ithaca, NY 14853

Tel: 607-254-8334
Email: hg55@cornell.edu
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The challenge to minimizing 
or eliminating deck cracking 

is the contradiction between the 
fl exibility needed to accommodate shrinkage 

strains and the stiffness/bonding required to 
provide full composite action. It is possible to 

achieve both of these contradicting goals through the 
use of controlled composite action (C2A) connectors for 

the deck-girder system. The innovative design mechanism 
controls composite action by preventing it during early ages 

(i.e., to allow for unrestraint crack free concrete shrinkage) 
while it is activated for higher service load and under ultimate 
loading condition. To achieve this objective (i.e., no composite 
action initially and full composite action ultimately) it is proposed 
that the shear connectors be wrapped in a hyper-elastic (rubber like) 
material of carefully designed thickness. Under low level of stresses 
the hyper-elastic material does not provide any resistance and deforms 
easily allowing for unrestraint shrinkage of concrete deck. Subsequent 
to initial straining due to shrinkage, the hyper-elastic material will 
develop high level of resistance and will fully engage the shear studs, 
thus, providing full composite action.

Tens of thousands of bridges in the US develop transverse deck 
cracking due to concrete shrinkage. Transverse cracks are observed 
on various types of superstructures and in most geographical 
locations. They increase the maintenance cost, reduce bridge 
life span through acceleration in reinforcement corrosion, 

and due to leakage of water through superstructure 
damage bridge substructure and affect bridge 

aesthetics. Thus, the life-cycle design feature of the 
proposed concept will have signifi cant impact 

on durability and maintenance of highway 
bridges with enormous cost saving 

benefi ts with practically no 
initial cost.

Performing Organization:
New Jersey Institute of Technology  

Controlled Composite Action (C2A) Connectors: Proof of Concept

Principal Investigator:
Dr. M. Ala Saadeghvaziri
Professor of Civil Engineering
NJIT
University Heights
Newark, New Jersey 07102
Tel:  973-596-5813
Email: ala@njit.edu

Sponsors:
United States Department of Transportation
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Performing Organization:
The City College of New York 

Hunter College 

Understanding Residential Location Decision in the New York

This study will develop a theoretically sound and empirically tested residential 
relocation model, called MGEV model. Compared to existing models, the proposed model 

has four unique features. First, the model must recognize a wide variety of factors that come into 
people’s housing decisions, for example accessibility to activities and closeness to one’s social networks, for 

example. Second, the model realizes that there is a psychological threshold value associated with the current location. 
The value of this psychological threshold may vary by households with unique characteristics. Understanding this threshold 

value is critical for a MPO agency to keep up with this recent movement of land use reforms. Third, the model must acknowledge 
the role that the current location plays in residential selection process, by allowing correlation between the current location and other 

alternative ones. Last, the developed model models two sequentially connected decisions together: a mobility decision (whether to move) 
and a residential relocation decision (where to move).

In order to test the model, this study also proposes an empirical data collection on households’ residential relocation choices in New York City. 
A sample of 500 households in the area will be sampled via mail-out and mail-back questionnaires. A variety of potential factors that infl uence 
the relocation choice will be examined, including socio-economic and demographic factors, land use variables, attitudinal information, and 
social network related variables etc. 

Though the collected sample size is relatively small, the proposed study will form an important theoretical and practical basis the next 
generation of New York Metropolitan Area’s Best Practice Model, as it prepares itself to incorporate a crucial land use component. 

In addition, the results of the proposed project will provide important policy insights on the effectiveness of the newest 
movement across the country today, which is density-driven and mixed-used neighborhoods.

Principal Investigator:
Cynthia Chen, Ph.D. 
Assistant Professor
University Transportation 
Research Center
Department of Civil Engineering,
The City College of New York
New York, NY 10031
Tel: 212-650-8060, Fax: 212-650-8374 
Email: cchen@utrc2.org

Sponsor:
United States 

Department of Transportation

Co-Principal Investigator:
Hongmian Gong, Ph.D. Assistant Professor
Hunter College, Dept. of Geography
695 Park Avenue
New York, NY 10021
Tel: 212-772-4658
Email: gong@hunter.cuny.edu
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UTRC Faculty Development Minigrants

Research Paper Title Faculty Institution
Reidentifying Race and Technology: 

Streetcars in Nineteenth Century Phila-
delphia

Dr. Geoffrey D. Zylstra New York City College of Technology

Stochastic System Optimum and Its Ap-
plications

Dr. Fan Yang The City College of New York

Designing an automatic real-time traffi c 
data-to-vehicle emissions system based 

on video vehicle detection data

Dr. Ke Max Zhang Cornell University

Dynamic Analysis of Subway Structures 
under Blast Loading

Dr. Huabei Liu The City College of New York

Assessing the Usefulness of Transporta-
tion Index in the New York Metro Area

Dr. George Wang The College of Staten Island

Multimodal Transportation Safety Dr. Greg Chen Baruch College

The University Transportation 
Research Center wants to stimulate 

innovative and imaginative research by junior faculty 
in new and emerging areas related to transportation. The 

UTRC fund untenured faculty members in the development 
of a research working paper in their area of interest. The topic 

of the paper can involve any area of transportation including 
engineering, policy, economics, planning, travel behavior, 

sociology, management, law, and technology. In 2008 six 
faculty were awarded a grant under this program. 
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UTRC’s Newsletter, Research News is 
published semiannually and provides information 

to transportation professionals about research, 
education, and outreach activities in Region 2. Research 

News is available online.

UTRC’s Newsletter & Website

The University Transportation Research Center Region 2 maintains a Website 
at http://www.utrc2.org which contains a comprehensive overview of the 

center’s objectives, purposes and functions for planning and management of 
regional transportation systems.

The Website serves as an information tool for those transportation agencies 
that are interested in the Center’s Research activities and as a bulletin board 
for students who are interested in pursuing transportation research studies 
toward advanced degrees.

The Website is a focal point for updated information presented in an 
accessible format which is visually pleasing and logically navigable.
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University Transportation Research Center- Region 2
City College of New York
Marshak Hall, Suite 910
New York, NY 10031
Telephone: 212-650-8050
Fax: 212-650-8374
Website: www.utrc2.org
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