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The New England Transportation Consatium (NETC) is acooperative effort of the transpatation

agencies of the six New England States, thesix New England skte land grant universities and the
Federal Highway Administration (FHWA). Through theConsatium, thestates pool pofessioral,

academic andfinancial resoucesfor transpatation research leadingto thedevelopment of improved

methodsfor deding with common poblems assaiated with theadministation, planning, design,

construction, rehabilitation, reanstuction, operaion and maintenance of theregionds ranspatation

system. TheConsatiumés adiviti es are currently being managed by the University of Vermont
Transportation Research CentgivM TRC), with theVermont Agency of Transportatidgi’AOT)

ading as theLead Agency.

Theprogram is intended to suppément, not toreplace ongoing state and federd research adiviti es
and other national programs sweh as the National Cooperdive Highway Researdy Program
(NCHRP). To thisend, aMemorandum ofUnderstanding (MOU), establishing NETC has been
consumnated by the six New England stte transpatation agencies.

Thefollowing goals were established for NETC in order to focus theresdve of patticipating state
trangportation agencies and unversities:
1 Implementation of a three-pronged program for the New England region consistingof
research and development; tedhnology transfer; and education and training.
1 Development ofimproved methodsfor deding with common tanspatation problems.
1 Providingan impatant source of trained professonals for employment in theRegion.

NETC membership now extends to the following agencies: Connecticut Department of
Transportation (ConnDOTMassachusetts Department of Transpatation; Maine Department of
Transpatation; New Hampshre Department of Transpatation (NHDOT); Rhodelsland Department
of Transpatation (RIDOT); VermontAgency of Transportation (VAOT); and, FHWA.

Each of the member state transportation agencies has designated a state university to participate w
the state transportation agency in developing and conductirtgatisportation research program.

The following universities have been designated as member universities: University of Connecticut,
University of Maine, University of Massachusetts System, University of New Hampshire System,
University of Rhode Island na University of Vermont.

NETC was first established, and work began, in 1986 and, over the years, has undergone
transformative process wherein the management and administrative processe=ehaweder the
governance of various governmental amahrgovernmental organizations. With each change in
leadership, the experiential and institutional lessons that lbesn leaned were incorporated into
theadministration of theprogram. And so,at thecurrent time, thecolledive experience of over two

decads is nowaddressed and incorporated in the administration of the NETC program.

In 1984, he Massachusets Instituteof Tedhnology(MIT), thestate trangportation agencies of five
New Engand sttes (Maine, Massachusetts, New Hampshire, Rhode Island and Vemony), the
American Asdation of State Highway and Transpatation Officias (AASHTO) and FHWA
initiated thefirst ranspatation pookd fund (TPF study, adminisiered by RIDOT, to ceterminethe
feasibility of establishing aregona consatium. In 1985, thesamegroup oforganizdions initiated
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aseomnd TPF study, agan adminisiered by RIDOT, to develop awork progran. From 1986 to 1995,
various researd projecs were funded through the NETC program in five funding blocks cdled
A Bund.

RIDOT was thel.ead Agency for thefirst two pwled fund studes. For thefive Rounds, site funds
were transferred to AASHTO, theLead Agency (i.e., Administative Agency), through FHWA, and
asingle contrad was effected between AASHTO and MIT, theCoordinator. MIT would then enter
into acontrad with theseleded university for a particular researd project.

In 1994,ConnDOT stated its inention to rticipate in NETC and dfered to ad as Lead Agency.
During Federd Fiscd Y ear (FFY) 1994, FHWA assuned the Lead Agency designation tofadlit ate
the transition pocess. MIT and AASHTO exited NETC, effective FFY1994. ConnDOT entered
NETC, effedive FFY1995, and was the LeadAgency until theVemont Agency of Transpatation
assuned theresponsbility in March 2010.
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1. THE FOLL OWING NETC-FUNDED TRANSPORTATION RESEARCH PROJECTS,
VALUED AT $1,866,483WVERE ACTIVE AT NEW ENGLAND STATE UNIVERSITIES
IN 2015:

a. University of Massachusetts: $1,323,329
1 Walaa Mogawer (Dartmouth):
o ihPreveMaiarttieereance and Timing of Ay
o AiLow Temperature and Moisture Sus
Warm Mi x Technol ogybo
o AHMA Mi xtures Containing Recycl ed
Temperature and Fatigue Performance of FPanto duced Mi xt u
1 Serqgio F. Brefia (Amhersti: De v e | o p meBEarty Steehgth Bongrdte
for Accelerated Bridge Construction
1 Chris Ahamdjian (Amhersti Measur i ng t he Effecti ve
Models for JobSpecific Professional Developmentriigineers &
Engineering Technicianso
1 Scott Civian (Amherstil nvesti gat i ofEaredfBat Rapstihgh e r r
Sites on Bridgeso
1 Yuanchang Xie (Lowel)ii Opt i mi zi ng Future Work Z
for Safety and Mobilityo
b. University of New Hampshire: $28,154
1 JoSias Danielil I-Rlace Response Mechanisms of Recycled Layers Due to
Temperature and Moisture Variati ons
91 EshanDaveiil mpr oved Regionalization of Q
Functionso
c. University of Connecticut: $80,000
Y Julia Kuzovkinafi Ef f eca b lvies lEmant of Nati ve Gr
d. University of Maine: $165,0®
1 Roberto LopeAnidoch Advanced Composite Materi
Devel opment and Demonstrationbo




2. TECHNOLOGY TRANSFER:

a. Reguessfor Infor mation and Technical Assstance: The NETC Coordinator soffice
responcakd to thefollowing requests There were no requests received during 2015.

b. Conference Attendance ad Exhibiting: TheNETC Coordinator sofficeattended the
following conferences and events

1 Annual New England MaterialsRe s ear ch Engi nMeetingdThe 2 6t
NETC Coordinator attended this meet
recommendatiofto keep updated on current research in New England. The NETC
also provided sponsorship for the event. (May 2015)

c. NETC Resarch Project Reports, Technical Papers and Presetations:

1 Research Project Reports: There were no research project reports filed in 2015.
1 Tednical Papers and Presentations: There were no technical papers or
presentations in 2@1
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PROJECT NUMBER: 06-4
PROJECTTITLE: A Preventative Maintenance and Ti mir

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Dr. Walaa Mogawer, P.E. University
of Massachusetts Dartmouth

STATUS: Open
AGREEMENT TERM: 9/16/2013/ 9/15/206
ANTICIPATED COMPLET ION: 9/15/20B

PROJECT OBJECTIVES: The purpose of this project is to research existing best practices for
pavement preventative maintenansteategies and adapt them to the unique variety of road
conditions in New Englan(tifferent trafficvolumes, pavement materials, and northern climates).
Additionally this research will attempt to outlipavement maintenance techniques and the-inter
relationship with the timing of their application in Nei#ngland. To meet the purposé this
project, the following objectives have been established:

1. Identify the components of a Pavement Preventive Maintenance (PPM) program.

2. Evaluate the statef-the-practice relative to agencies (both US and worldwide) that have
demonstrated successfuhplementation of a pavement preservation program. Identify both
single treatment and multreatment strategies.

3. Use current and past projects as appropriate to evaluate techniques that have been successfu
used to effectively extend the life of thavement.

4. Identify and quantify the factors that influenced the successful implementation of a
preservatiortechnique, including time of treatment application in the existing pavement life
cycle.

5. Validate the treatment parameters and methodologies usiatgalale tests for surface

treatmentsas well as those for conventional flexible pavements (Hot Mix Asphalt mixtures)

that might bemodified to test these treatments

Determine the approximate cost for pavement preservation technique identified.

. Develop animplementation pavement preservation manual for distribution to the state and

localtransportation agencies within the New England states.

NGO

PROGRESSACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:
1 A new contract was prepared for the consultant Mr. DBeshkin.

1 The internet survey was completed and responses tabulated.

1 Based on survey and other sources, the current state of practice for preventive maintenance in
New England was assessed. This was summarized in a chapter to be included in the final
repot.



REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 205:
None thus far.



PROJECT NUMBER: 07-1

PROJECT TITLE: i I-Rlace Response Mechanisms of Recycled Layers Due to Temparadure
Moi sture Variationso

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Jo Sias Daniel, Ph.D., P.E.,
Department of Civil Engineering, University of New Hampshire

STATUS: Open
AGREEMENT TERM: 7/1/2013i 3/31/2016
ANTICIPATED COMPLETION: 3/31/2016

PROJECT OBJECTIVES: The main objective of this research is to determine thglane
properties of pavement cressctionsontaining recycled materials common to the New England
region, and to relate changes in th@seperties to variations in temperature andisture. The
study will focus primarily on obtaining fieldata from base layers (as opposed to asphalt surface
layers) that have been constructed with diffetgpes of unbound or bound recycled layers such
as full depth reclamation (with or without btbzing additives), plant mix recycled asphalt
pavement (PMRAP), or foamed asphalt. The research teamvaik with the NETC advisory
board members to identify appropriate field sites where the pavelagigh is clearly documented
and where pavement germance can be linked to factors such as trdffeedings, moisture
regimes and freezihaw effects. Laboratory testing will also be includedctonplement the
analysis of iaplace test data and instrumentation monitoring.

The importance of testing reataed layers with Falling Weight Deflectometer, evaluating the
responseat the different times of the year, and utilizing good practices during mix design and
construction havéeen emphasized by multiple researchers. Based on their conclusions, the
following testing and analyspdan is proposed for the study. In order to accomplish this research,
five tasks have beesstablished andre broken into two Phases.

PROGRESSACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:

1 Focus was offWD testing at the NH and M&tes. The research team has been analyzing the
temperature data to determine the appropriate timing for FWD tests at all sites, and several set
of FWD tests have been conducted at each site.

1 The data logger at the Waterford site was replaced and thewsth the thermistor string at
Warren Flats was resolved. Currently, all four sites are collecting and transmitting data as
expected.

1 Focus was orWD testing at the NH and ME sites and analysis of the data. Regular FWD
testing has been conducted &falir sites through the spring thaw and recovery period. Several
additional FWD tests will be conducted to capture full recovery into the summer period.
Analysis of the FWD data has focused on the adjusted center deflection (ACD) and various
parametershat can be calculated directly from the deflection measurements. The tinast
depth plots with the adjusted center deflection measurements during the spring thaw anc
recovery period are shown in Figures3 for Auburn, Waterford, and Warren Flatsesit
respectively. The deflections increase to a maximum value shortly after full thaw occurs for
each section. Gradual recovery has been observed in the Auburn and Warren Flats sites wit
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the analysis that has been completed to date. The analysis oaiticamagus site has not yet
been completed.
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Figure3 FrostThaw Depth and Average Adjusted Center Deflection for Warren Flats, NH

Figures 46 show examples of the FWD deflection analysis thatekearch team is

conducting. Figure 4 shows the adjusted center deflection and corrected area parameter for
the Auburn, ME site. Figures 5 and 6 show modulus values that are estimated from the
measured FWD deflections. Similar plots for the Waterford,siiEwere presented during

the technical committee meeting on June 9, 2015. Similar analysis for the NH sites is
underway.
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Figure6 Modulus Values with Depth Estimated from FWD Deflection Measurements

1 Focus wa®n processing and analysis of the FWD test data. Theiftbsiv depth plots with
the adjusted center deflection measurements during the spring thaw and recovery period ar:
shown in Figures-B for the three Kancamagus sections (similar plots for ther gites were
presented in the last quarterly report). Processing of the FWD test data for input to a back
calculation software has been completed this quarter. The objective of back calculation will be
to evaluate the contribution of different depthgidg freezing and thawing conditions and
examine the modulus over time. The back calculated modulus values will also be compared tc
modulus values estimated from deflection measurements using available equations.
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Figure7 FrostThaw Depth and Average Adjusted Center Deflection for Kancamagus
Section 1: Conventional Reconstruction
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Section 2: FDR with Cement Stabilizat
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Figure9 FrostThaw Depth and Average Adjusted Center Deflection for Kancamagus
Section 3: FDR without Cement Stabilization

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 205:
None thus far.
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PROJECT NUMBER: 09-2
PROJECTTITLE: nEf fecti ve Establi shment of Nati ve

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S):
1 Julia Kuzovkina, Cristian Schulthess, Robert Ricard, Departmeilaft Science and
Landscape Architecture, University of Connecticut, Storrs, CT
1 Glenn Dryer, Director, Connecticut College Arboretum, New London, CT

STATUS: Open
AGREEMENT TERM: 9/1/2013i 2/28/2016
ANTICIPATED COMPLET ION: 2/28/2016

PROJECT OBJECTIVES. To build a comprehensive knowledgebase for a gradual transition
toward sustainable nativ@adside vegetation cover which will support transportation goals for
safety and infrastructureeinforcement while providing economic, ecological and aesthetic
advantages. The diredeliverables to the New England Departments of Transportation include the
Manual with guidelines for the effective establishment of native grasses on roadsides in New
England and anodel for an accelerated adoption axmnmercialization of this novel ecological
restoratiompproach.

PROGRESSACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:
Survey and Interviews

1 January 6, 2016 interviewed the Massachusetts DOT

1 Throughout Januarifebruary 2015: The attempts to schedule a visit to interview the
Vermont DOT managers were unsuccessful (contacted 8 times Bill Ahearn and his
colleagues by-enail and phone).

1 March 2015: The decision was made to proceed witinteeview analyses without input
from Vermont. The complete transcripts for 5 states, visited during Oelabeary, were
prepared and analyses were completed. The-wpitis in preparation.

1 The writeup of the interviews of the 5 New England DOT ipingress.

Establishment of the new demonstration sites along:Rt. 6
1 April 2015: CT DEEP was contacted to assist with the Truax drill and to provide an operator
for the establishment of one demonstration site.

Establishment of the demonstration sitemglRt. 6

1 May 7, 2015 and May 15, 2015new demonstration sites were sprayed with RoundUp non
selective herbicide
May 21, 2015 some demonstration sites were mowed and raked
May 22, 2015 a new trial for the establishment of the little bluestem wils ylanted using
topsoil, hydromulch, straw, clayballs and sawdust at the site #1 along Rt.6.
1 May 28, 2015 a site #2 was planted with the Truax seed drill

1
1
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1 May 22, 2015 all sites along Rt. 6 were visited with Rebecca Brown (University of Rhode
Island) b consult about the establishment of native grasses.

1 By-weekly site inspections were conducted throughout June to observe the germination and
establishment rates.

Maintenance of the demonstration sites along Rt. 6
1 Discussion of the treatments for figitstallation in spring 2015 is in progress.
1 During JulytSeptember 30:
o Kuzovkina and Campanelli conducted weekly visits to the three sites to evaluate the
germination rates of newly planted plots along Rt. 6.
o0 Maintenance of the plots with grasses anddddocontrol weed pressure.
Applications of Round Up and Plateau to the newly established small plots along
Rt.6.
91 July8: Campanelli visited Ernst Conservation Co to discuss various protocols for the
production of native grasses and forbs.
September4.1: Campanelli visited lowa DOT Native Grass Establishment Program
September 1A7: Campanelli participated in the National Vegetation Management
AssociationConference (Roanoke, Virginia)

= =

1 September preparation for the DOT workshop an
ESTABLI SHMENT OF NATIVE GRASSES AND FORBS

1 28 attendees included New England state Department of Transportation managers and
representatives from Northeast native nurseries, including Arch(E)Wild, Earth Tones, and
New England Wetland Plants

1 Presentations and Discussions included the following tofjiE$fective methods for
establishing and maintaining warm season native grasses and forb meadows along roadside
1 Ecological, environmental, and economic benefits of native veaason meadows vs
coolseason turf grass§dProper site preparation and the control competition from weeds
and coolseason grass§decreasing fuel costs and emissions with reduced mafving
Designing seed mixekslmportance of creating seed banks of local New England native
plant ecotype§ Building pollinator habitg] Benefits of meadows for stormwater runoff
management.

1 Campanelli planted cover crops to prevent weed competition on hsllaideg Route 6
demonstration sites following the removal of invasive species by CT DOT.

1 After attending the Pollinator Partnership Conference from October 20th to 22nd,
Campanelli participated on the Forage, Nutrition and Roadsides Task Force. Hetheaded
Roadside Task Force's creation of a website that acts as a clearinghouse for information for
state DOTSs for the establishment of roadside pollinator habitats. He also participated in the
creation of two yearly awards that acknowledge innovative pnegjfar increasing
pollinator habitats by state DOTs and pulgditvate partnerships.

Campanelli participated on December 2nd at New England Grows, giving a Sprint Session
lecture on the establishment of native grasses and forbs and answering questioiis abou
work at the Ask Extension booth.

NovemberDecember: preparation of the Manual.

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 2015:
None thus far
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PROJECT NUMBER: 09-3

PROJECT TITLE: Advanced CompositeMat er i al s i n New Engl a

Infrastructure: Desigrf-abrication and Installation of ACM Bridge Drain System

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Dr. Roberto LopeAnido P.E.
Uni versity of StaciunessaddsCompdsi@enter e d

STATUS: Open

AGREEMENT TERM: 9/1/2013i 8/31/2015
ANTICIPATED COMPLET ION: 8/31/2015

PROJECT OBJECTIVES:

1. Design and fabricate a standard FRP drain that can be prodwogmmically for use
throughout New Englanbridges; and

2. Install the fabricated drain system in two to three representative bageations in New
England to provide information on its performanease of construction, and cost.

PROGRESSACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:

1 Task 4i Product validation: baseline mechanical properties and durabiigyjaboratory
tests to assess environmental durability and generate mechanjaities for the three
vendors (Kenway, ACO, and Grace CompositéRPBridge Drain Pipe) were completed.
Draft reports summarizing baselimechanical properties and durability performance based
on coupon tests for threendors were submitted to the Technical Committee.

1 Tasks 5 and 6Document installation of FRP drains in bridgasntacted MaineDOT to
coorinate the monitoring of the Westbrook Bridge FiRRins installation, which is
scheduled for construction in the Fall.

1 Two teleconferences were held with the Project Technical Committee o20itaypnd June
24th.

1 The installation of FRP drains was docuiteehat the Union Street westboumkerpass
bridge in Bangor, ME on June 3rd. The bridge visit was coordinvatedhe AASHTO
Domestic Scan Team.

91 A Dropbox folder was setup to share technical information with the Prbgetinical
Committee.

1 Task 4i Prodwct validation: baseline mechanical properties and duraBitis/draft reports
summarizing baseline mechanical properties and durapéitiprmance based on coupon
tests for three vendors were reviewed withTleehnical Committee.

1 Tasks 5 and 6Documert installation of FRP drains in bridg€ontacted MaineDOT to
coordinate the inspection of FRP drains installainotihree bridges: 1) Westbrook Bridge,
2) HowlandEnfield Bridge, and 3YUnion Street Eastbour@verpass Bridge. Develop an
inspection protoal for FRP bridge drains.

1 Conducted mechanical property and durability tests for TasRuhlification ofFRP drain
suppliers through material testing.

1 Planned inspection of FRP bridge drains.
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REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 205:
None thus far.
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PROJECT NUMBER: 10-3

PROJECTTITLE:iLow Temperature and Moisture Susce
Mix Technol ogyo

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Professor Walaa S. Mogawer, PE,
F.ASCE, Highway Sustainability Research Center (HSRI)yersity of Massachusetts

STATUS: Open
AGREEMENT TERM: 9/16/2013' 9/15/2015
ANTICIPATED COMPLETION: 9/15/2015

PROJECT OBJECTIVES: Theresearch project will evaluate the moisture susceptibility and
low temperature cracking properties RAP mixtures produced with WMA technologies. Plant
mixtures produced with varying RAP conteraed warm mix technologies will be sampled.
Laboratory testig will include an evaluation of mixturesisceptibility to moisture damage using

one or more of the following tests: (1) AASHTO T384H a mb u r gTradkhTestirlg of
Compacted Hot Mix Aspha288iReHsMAs)tog n c(e2)o fA AGAHNT]
Asphat (HMA) to Moisturel nduced Damageo, tadrydynaBig moduus i o
measured at 20°C. The test(s) selection will be based on the literature review conducted unde
Task 1. Also, the low temperature crackisgsceptibility will be evaluated uginthe following

two tests: (1) AASHTOTPX9 3 i St a nMethad dor Thermsat Stress Restrained Specimen
Tensile Strength (TSRSATYtoa nadnadr d( 2Me t AfOSIH Tod  TT3e
the Creep Compliance and Strength of Hot Mix AspfidiMA) Using the Indirect Tensile Test
Device. 0 Additional testing wil!/ include ev
on the workability of the mixtures and evaluating the degrd#earfding between the RAP binder

and the virgin binder using a prxure developed by Bonaquist.

PROGRESSACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:

1 UMass Dartmouth contacted Tilcon CT about reproducing the mixtures produced in October
2014 that did not meet the required volumetric properties.

1 UMass Dartmouth contactéke other contractor (Palmer Paving) who agreed to produce
mixture for this study. This contractor stated that they will produce the mixtures in April or
May 2015.

1 An additional contractor was contacted (PJ Keating) to determine if they would help with
producing the mixtures for this study in the event one of the selected contractors cannot
supply the mixtures.

1 The survey for Task 2 was distributed to the technical committee for comments. Comments
were received and incorporated. The Pl obtained a ligigbdbnal contacts consisting of
both agency and industry members for distribution of the survey.

1 The participating contactor (Aggregate Industries Wrentham, MA) produced the mixtures
for this study on 1113-15. The following 12.5mm SSC (100 gyration) mnesi were
produced using the contractors drum plant and a FX8@sinder:

0 12.5mm with 15% RAP (typical mixture) + 0.5% SonneWarmix (Liquid) WMA
0 12.5mm with 27.8% RAP (1.5% binder replaced) + 0.5% SonneWarmix (Liquid)
WMA

18



0 12.5mm with 46.3% RAP (2.5% bindeaplaced) + 0.5% SonneWarmix (Liquid)
WMA

1 Please note that SonneWarmix was the only WMA technology utilized by the contractor at
the time of production.

1 A loader bucket of each mixture was dropped in a safe location and mixture samples were
appropriatelycollected. Temperature measurements were taken in the pile of each mixture.

1 The moisture contents of the aggregate and RAP stockpiles were measured by the contracto
prior to production. The results are shown at the bottom of the attached table. Ithould
noted that these moisture contents were generally higher than those noted for the dry run
trial performed in September 2015. A total rainfall of approximately 0.4 inches was noted in
the three days prior to production at a weather station near thieTit@RAP stockpiles at
the plant were covered and only a slight increase in moisture content from 1.4% to 1.6% was
noted since the dry run trial in September 2015.

T The moisture content of each mixture was
after sampling. Moisture content of each mixture was determined in accordance with
AASHTO T329. The results are shown in the attached table. The total moisture content in
the mixture was below 0.16% for all the mixtures.

1 Laboratory verification and testj of the plant produced mixtures commenced.

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 205:
None thus far.
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PROJECT NUMBER: 131

PROJECT TITLE: A De v e | o p mebarty-Steehgth i@ongréte for Accelerated Bridge
Construction Closure Pour Connectionso

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Sergio F. Brena (Bl) University of
Massachusetts Amherst, Scott A. Civjan {1 University of Massachusetts Amherst

STATUS: Open
AGREEMENT TERM: 9/1/2014i 4/2/2016

ANTICIPATED COMPLET ION: 8/31/2016
A no cost extension is expected to be requested to accommodate the current coordination contra
that NETC has with the University of Vermont. The proposed project wasifaronths.

PROJECT OBJECTIVES: To develop and validate concrete mixtures capable of developing high
early strength without detrimentally affecting their letrggm durability. The mixtures are for use
in projects using accelerated bridge construct@thods.

PROGRESSACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:
Task 1: Literature Search

1 Progressed on written summary of the literature review including main findings of relevant
research reports, technical papers and survey responses.

1 Performecdhdditional literature review to obtain research reports and technical papers to assist
in further development of mix design trial batches.

1 Performed literature review as necessary to obtain research reports and technical papers t
assistin furtherdevelopment of mix design trial batches.

Task 3: Develop Mix Design

1 Tested 7 concrete mix deign trial batches initially based off of astaieactice mix design,
and compared test results using compressive strength tests on 4 by 8 in. cylinders and
workability. The adjustments made to the statgractice mix design throughout the 7 trial
batches includedecreased maximum coarse aggregate size, elimination of fly ash,
modification of admixturguantities and variation of the wat®cement ratio.

1 Devebped new base mix design using proportioning specified in ACI ZR1@uide for
Selecting HighStrength Concrete Using Portland Cement and Other Cementious Materials.

1 Developed a mix design based on proportions from ACI 211.4R; 4 trial batches were tested
based off of these initial proportions. The coarse and fine aggregates were adjusted in orde
to improve strength and workability.

1 The optimal ratio of coarse aggregate to fine aggregate in terms of maximum compaction was
determined.

1 Using thew/cmratio specified in ACI 211.4R, and the maximum compaction of aggregates,
aseries of trial batches were tested to find the optimum volume of paste to volume of voids
ratio.

1 Based on thev/cmratio specified in ACI 211.4R, the maximum compaction of aggregates
and the optimum volume of paste to volume of voids ratio, various fly ash replacement
guantitieClass C and Class F) were tested.

1 Thew/cmratio and fly ash class and quantity are currently being adjusted to determine the
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final trial batch mixture before nwing on to additional testing.

Adjusted the w/cm ratio and adjusted the fly ash class and quantity to determine the final trial
batch mixture before moving on to additional testing.

Added accelerating admixture in an attempt to increase compresgngths of trial batches
asneeded. Inconsistent compressive strength results were found with the use of accelerating
admixtures; therefore, test results using accelerating admixtures cannot be deemed accurat
in small scale batches used for this project

A combination of maximum coarse aggregate sizes used to stheo#ggregate gradation
curvein order to reduce concerns related to segregation of trial batches.

Task 4: Test Mixture

T

Shrinkage test (AASHTO PP 3D) setup has been fully designed anditated nearly to
completion

The set time test (AASHTO T197 / ASTM C403) and the slump test (AASHTO T119/
ASTM C143) were performed on each trial batch starting at the beginning of the quarter.
Shrinkage test (AASHTO PP 3D) setup has been fuliesigned and fabricated. The test
setupis ready for the shrinkage test to be performed.

1 Began a written summary of the literature review including main findings of relevant research
reports, technical papers and survey responses.

1 Tested preliminary conete mix designs and compared test results using compressive strength
tests on 4 by 8 in. cylinders and workability of each trial batch.

1 Adjusted existing concrete mix design specifications based on preliminary test results; design
specifications will contiue to be modified throughout the duration of the project.

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 2015:
None thus far.
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PROJECT NUMBER: 132

PROJECT TITLE: AHMA Mixtures Containing Recycled Asphalt Shingles (RAS): Low
Temperature and Fatigue Performance of PRantluced Mixtures

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Professor Walaa S. Mogawer, PE,
F.ASCE, Highway Sustainability Research Center (HSRC), Universiasbachusetts

STATUS: Open
AGREEMENT TERM: 6/1/2014i 5/31/2016
ANTICIPATED COMPLETION: 5/31/2016

PROJECT OBJECTIVES: The goal of this researchtis evaluate plarproduced HMA mixtures

that contain RAS to identify the critical material propestandolant operationsieeded to produce

RAS mixtures with fatigue and low temperature cracking properties equivalent (or better than) typical
mixtures thatare produced. Research objectives

1. Determine the currentateof-practice forrecycled shingle usage in paving mixtures.

2. Locate regional asphalt mixture producers in New England with capabilities and willingness to
produce mixtures incorporating RAS for this study. From this list of producers, select producers
so that both batchAnd drum plant are utilized for production.

3. Assist the selected producers in evaluating the properties of the RAS and RAP to be used ir
production.

4. Construct a matrix of mixtures that will be produced. Arvaljin material control mixture, 5%

RAS mixtureand a 5% RAS + RAP mixture will be designed.

5. Assist the selected producers in developing laboratory mixture designs utilizing RAS that meet
the required volumetric criteria.

6. Produce the mixtures using a batch plant and drum plant. Produce mixturesngs$0696o
blending of the RAS and virgin binder and at the calculated actual RAS binder contribution.

7. Sample the mixture at the plant and verify volumetric properties. Mixtures not meeting the
volumetric properties should be produced again with alteratithretproduction parametenssge
higher temperares, longer silo storage increased mixing times).

8. Construct a matrix for evaluating the performance of the mixtures with emphasis of low
temperature and fatigue cracking. The matrix should contaimpament to evaluate the effect
of aging on the degree of blending between aged and virgin binders.

9. Identify critical material properties and plant operations that yield RAS mixtures with
performance properties equivalent to typicahagin material mixtres.

10.Develop a guideline for the use of RAS in virgin and RAP mixtures.

PROGRESSACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:
1 UMass Dartmouth continued to contacted several producers of asphalt mixtures in New Englanc
about their availability andillingness to participate in the studlinally, one contractor stated
that his company will help the research team with the study.
Work commenced on the literature review for this project.
A kickoff meeting with project update was held on Friday Octdisér 2015 via online meeting
software. A brief presentation of the project on a4agkask basis was conducted. The current
progress to date and problems encountered was also discussed. The representative fro
Massachusetts asked why a 12.5mm mixtuas selected over a 9.5mm mixture as a 9.5mm
mixture typically has a larger binder content which would assist in the use of more RAS. The
project Pl responded that this mixture was selected by the contractor assisting producing the
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mixtures for this studwith RAS. No other questions were presented. The PI will schedule
another update meeting for winter 2015/2016. The PI also emailed a copy of the presentation tc
the committee at the conclusion of the meeting.
1 The survey for Task 3 was distributed to thehnical committee for comments. Comments were
received and incorporated. The PI obtained a list of regional contacts consisting of both agency
and industry members for distribution of the survey.
1 Testing continued on the virgin aggregates, RAS, and BAEkpile materials related to the
12.5mm mixture identified by the contractor assisting producing the mixtures for this study (Task
5). The contractor only utilizes one source of RAS which is manufacturers shingle waste (MSW).
1 Based on the testing of stqule materials, four 12.5mm mixtures were developed with similar
gradations (Task 6). The mixtures were:

- Control mixture using all virgin materials

- Control mixture incorporating 15% RAP (Typical)

- Control mixture incorporating 5% RAS (Using thiSW RAS Source)

- Control mixture incorporating 5% RAS and 15% RAP (Usthg MSW RAS

Source)
Note for the second and a fourth mixture that 15% RAP contents were used as it is the amoun

typically utilized by the contractor for this 12.5mm mixture.

1 Volumédric verification of each of the developed mixtures was completed using the same PG64
28 binder that the contractor intends to use during production. Verifications were completed
assuming 100% contribution of RAS and/or RAP binders.

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 205:
None thus far.
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PROJECT NUMBER: 13-3

PROJECT TITLE: ANETC 1330

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Eshan V. Dave, University of New
Hampshire

STATUS: Open

AGREEMENT TERM: 3/27/2015 3/31/2016
ANTICIPATED COMPLETION: 3/31/2016
PROJECT OBJECTIVES:

1.

2.
3.

Review of current QA process used by New England DOTs for precast and prestressed concret
elements (PCE/PSE).

Review of QAspecifications for PCE/PSE.

On the basis of the review and through working with the technical review committee of the
project, develop common acceptance standards for PCE/PSE to be used by NETC constituents
Develop a cossharing mechanism to accompang tommon acceptance standards.

Identify agencies and contractors to conduct pilot implementation of the common acceptance
standards.

Develop a list of additional materials and services for which common acceptance standards migh
be beneficial and feasible.

PROGRESS/ACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:

l

The final contract execution for this research study occurred just before the end of the quarter,
thus it was not possible to make significant progress on this research study. However, during
this pas quarter the researchers collected the information on the QA process of PCE/PSE form
all constituent states. The information is currently being processed to develop the state of the
practice review.

During this past quarter good progress was made isttiily. The researchers reviewed a number

of specifications and QA process documents from various New England State DOTs as well as
continued the literature review on the topic. The project-kitkneeting was held at University

of New Hampshire on April @". The meeting aided in refining the research activities and also
aided in making initial contact with the various DOT personnel involved with the study. The
meeting also helped refine the interview questionnaire prepared by researchers.

Co-PI of the project is also involved in developing inspector training course for NETTCP for
PCE/PSE. The pilot for this course was taught during this quarter and was attended by the studer
working on the project.

During this quarter the researcherstedithree DOTs (NH, ME and RI) as part of the QA process
reviews through interview of DOT engineers and QA inspectors. All interviews have already been
transcribed and the information is being processed towards developing a common acceptanc
standard for BE/PSE.

Completion of the DOT QA personnel interviews as well as visits to PCE/PSE fabricators in New
England. The data collected through literature review, review of specifications and QA manuals,
interview of New England agency engineers and QA inspgctord interview of PCE/PSE
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fabricators was compiled and analyzed. The analysis focused on evaluating the similarities anc
differences between the current agency practices.

1 A highlight of findings from review of QA processes for PCE/PSE of the New EnBl@ia are
as follows:

o
o

Large number of PCE/PSE fabricators supply elements to multiple New England states
For PSE, producer qualification requirements are comparable between different New
England states. For PCE there are some differences, some states?@llqgulant
certification also for PCE whereas, others prefer NPCA certification.

There is a full spectrum of QA inspector types in New England in terms of agency
employee versus consultant QA inspector usage. On basis of the current consultant
inspection ontracts, the range of cost per hour per inspector is found to be from $50 to
$100. The lower range does not include travel reimbursement which is paid separately.
The prepour inspection processes amongst the states were found to be comparable.
The plastt testing was similar amongst the states as they all require the necessary tests
to ensure the quality of the mix. However, the frequencies of these tests were found to
vary significantly amongst the state agencies. It was found that the frequencynof testi
ranged from testing per st (typically defined as one element) to a consistency based
sampling frequency.

The majority of the states require inspectors to be present for the destressing of
prestressed elements.

The requirements between states atesimilar in the number of compressive strength
cylinders that were required to be cast and tested. Also, all states conduct 28 day strengtt
testing, but some require additional testing, such as 56 day strength measurements b
Massachusetts. Furthermorenlyotwo states currently have requirements in place to
determine durability of concrete in terms of permeability through rapid chloride ion
permeation (Maine) or surface resistivity testing (New Hampshire).

The postpour inspection processes were foundbéoalso very similar amongst the
states.

All agencies allow accelerated curing of precast elements. Majority of agencies do not
specify controls associated with curing conditions, internal temperature etc. (Maine
being only exception).

A few currently utlized practices as well as some that are currently under
implementation at various DOTSs could really aid in implementation of the unified QA
process between New England DOTs. For example, use of RFID (Radio Frequency
Identity) tag with cloud based daséorage system that is being evaluated by MassDOT
could serve as a vehicle for management
system used by VTrans can make it streamlined to keep database of eligible inspection
personnel in the region, their aaility as well as tracking of their work hours.

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 2015:
None thus far.
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PROJECT NUMBER: 14-1

PROJECT TITLE: fMeasuring th&ffectiveness of Competency Models for Job Specific
Professional Development of Engineers & Engineering Technizians

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Chris Ahmadjia,UMass
Amherst

STATUS: Open

AGREEMENT TERM: 3/1/2015i 4/2/2016
ANTICIPATED COMPLET ION: 9/2/2016
PROJECT OBJECTIVES:

1.

2.

Noohkow

To identify and review existing Competency Models (CM) and matrices that can help in the
development of a DOT specific competency model

To perform a gap analysis on t he dixamployéeeng C
competency matrix

To create a CM framework for each of the NETC member states

To run a pilot program in one of the NETC member states

To determine the financial benefits (return on investment) of having a CM in place

To create an implementat plan and technology transfer strategy for the research results

To deliver a final report (as required in Task 5)

PROGRESS/ACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:

1
1

The kickoff meeting was held on 9/25/15.
The technical committee discussed gjoals of the project, scheduling, and progress on Tasks 1
and 2.
The planned schedule is for completion of:

ATask 1 byMarch 2016

ATasks 2 and B Determine Gaps and Develop a CM Framewdsi July 2016.

ATask 4i Pilot Prograni by October2016.

ATask 5i Final Repori By Decembef016.
Task 1 involves researching existing competency models and matrices. A number of articles
and references have been found; however, s¢
to identify than anticipatedWork on Task 1 will continue.
Task 2 involves determining gaps in existing competency models. The technical committee
agreed that a good first step would be to propose standard employment classifications for both
technicians and civil engineers within ®D. The competency model developed will then be
based on those standard classifications. F
A proposal on standard grades is scheduled for our next technical committee meeting, which
will be in February
Maine offered to host the pilot Program
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REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 2015:
None thus far.
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PROJECT NUMBER: 14-2
PROJECT TITLE: flnvestigation of Northerbhong-Eared Bat Roosting Sites on Bridges

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Scott A. Civjan (PIy University of
Massachusetts Amheyé&ilizabeth Dumont (G®1) T University of Massachusetts AmherAtyssa
Bennett (External Research Associat&)T Fish and Wildlife department

STATUS: Open
AGREEMENT TERM: 2/1/2015i 4/2/2016
ANTICIPATED COMPLETION: 4/2/2016

PROJECT OBJECTIVES:

The main objective of the proposed research project is to develop a screening tool and to
demonstrate its accuracydetermining the presence of NLEB roosting in New England bridges.
Additional information will be collected and disseminated related to preferred structural types for
bat roosting, New England bat population distributions and evaluation of existing patalic d

already collected by State Fish and Wildlife Departments and Transportation Agencies throughout
New England.

PROGRESS/ACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:

1 Kick i off meeting on May 18, 2015
1 Literature review completed including searches in databases, web searches and contact wit
researchers and relevant organizations

1 Phone interviews with Fishery and Wildlife, DOT and other organization personnel completed

1 Joined and posted inquiries regaglbats in bridges to relevant listserv groups

1 Acoustic monitoring equipment ordered and partially received

1 Infra-red camera ordered and received

1 Miscellaneous supplies purchased for field work

1 Advertising, interviewing and hiring of two undergraduateagsh assistants completed

1 Training by Alyssa Bennett completed for Scott Civjan, Angela Berthaume and Helen Yurek

1 Initial use of acoustic monitoring equipment at VT bridge site known to have active bat roosting.

1 GIS software set up to integrate maps Wititional Bridge Inventory to determine routes for
visual screening and instrumentation

1 Rapid visual screening of over 70 bridges in VT, NH, Rl and MA to evaluate for signs of roosting
to narrow down instrumented structures

9 Acoustic monitoring equipment arsdftware received

1 Infra-red software received

1 Miscellaneous supplies purchased for field work

1 GIS software used to integrate maps with National Bridge Inventory to determine routes for visual
screening and instrumentation

1 Completed Rapid Visual Screening of 182 bridges in VT, NH, RIl, ME and MA to evaluate for signs
of roosting to narrow down instrumented structures and evaluate structural characteristics of
regional bridges and likelihood of roosting

1 Selected 15 bridgesrononitoring in Summer 2015

9 Acoustic monitoring of 15 bridges during maternity roosting season
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Acoustic monitoring of 15 bridges during pasaternity roosting season
Preliminary evaluation of thermal imaging camera and data from one bridge
Initial screening of data

Initial reporting of bridge characteristics including signs of structural causes of staining and signs of
possible bat roosting

=A =4 =4 -4

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS

PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 2015:
None thus far.
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PROJECT NUMBER: 14-4
PROJECT TITLE: fOptimizing Future Work Zones in New England for Safety and Mobility

PRINCIPAL INVESTIGATOR(S) & UNIVERSITY(S): Yuanchang Xie, Nathan H. Gartner,
and Chronis Stamatiadighiversity of Massachusetts Lowell

STATUS: Open
AGREEMENT TERM: 7/6/20157 7/5/2017
ANTICIPATED COMPLETION: 7/52017

PROJECT OBJECTIVES:. Given the aging infrastructure and the anticipated growing number of
work zones in New England, it is of utmost importance to optimize their layoutgtove safety

and tomitigate their impact on mobilityrhis study aims to use the Transportation Resedd B o ar
SHRP2 Naturalistic Driving Study (SNDS) data for investigating driver behavior in work zones under
different traffic, lighting, and weather conditions. In addition, data from the smart work zones (SWZs)
in Massachusetts (and other New Englatades if available) to validate the findings obtained from

the analysis of the SNDS data is also proposed. Based on the analysis of the SNDS and SWZs da
improved work zone TTCPs will be developed. These TTCPs will be evaluated using an advancec
driving simulator and a microscopic traffic simulation tool. The main objectives of this study include:

Literature Review: A focused review on work zone safety will be conducted.
SNDS Data Analysis Critical factors that may potentially affect (either positively
negatively) driver behavior in work zones under various conditions will be reviewed and
analyzed based on the SNDS data. These factors may include traffic signs, variable messag
signs, law enforcement, work zone layout, etc.
1 Identify and Quantify Strat egies:The identified factors will be further examined and tools
wi || be developed to quantify these facto
zone safety: reducing speed, maintaining safe distances, and preventing driver distraction.
addtion, the impacts of these factors on reducing near crash events will be studied.
Investigating near crash events aniver behavior/maneuvers immediately prior to theith
allow us to better understand how work zone crashes occur.
1 Proposed Work ZoneControl Plans: Based on the SNDS data analysis results and a review
of work zone control strategies, new and improved work zone TTCPs will be developed.
1 Validate the Results Field data collected from smart work zones (SWZs) in Massachusetts
(and other Neviengland states if available) will be used to evaluate the performance of certain
work zone TTCPs. If there is a match between the SWZs and the work zones in the SNDS
data, the corresponding data sets will be compared both quantitatively and qualitatively.
addition, an advanced driving simulator and a microscopic traffic simulator will be used to
evaluate thesafety and mobilityperformance of various work zone layouts and controls.
Extensive driving simulator studies will be conducted to evaluate howergirrespond to
different work zone layouts and controls.

)l
)l

PROGRESS/ACCOMPLISHMENTS THROUGH DECEMBER 31, 2015:

A total of seven tasks have been identified for the proposed study, which are 1) literature review; 2)
development of Temporary Traffic Control Plan (TTCP) metrics; 3) development of methodology
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for testing and analyzing TTCPs; 4) development of new TTERsyaluation of new TTCPs

through simulation; 6) project meetings; and 7) reporting. During the first quarter, the team planned
to work on Tasks 1, 2, 3, 6 and 7. The accomplishments in terms of each of these tasks are detailec
in the following sections.

Task 17 Literature Review

1 The research team is nearing completion of the review of standards for work zone TTCPs
specified in the Manual for Uniform Traffic Control Devices (MUTCD) and by other state
DOTs, driver distractions in work zones, externatdex affecting driver behavior in work
zones, speed variances and work zone configurations. The team is now working on
summarizing the literature review results and prepd?iost Task Report il Literature Review
& Development of TTCP Metrickie to NETCQCoordinator, Ms. Laurie Eddy, and the Project
Technical Committee before January 16, 2016.

Task 27 Development of TTCP Metrics
1 The team reviewed work zone TTCP metrics. Several work zone safety, mobility and
operational performance measures were ststeid. Some examples of safety performance
measures are:
o Crash frequency (e.qg., total crashes, crashes by different levels of severity)
o Percentages of crashes in various categories (e.g., severities, types of collisions, and
contributing factors)
Crash rags (i.e., per milliorvehiclemiles)
Crash costs
Service patrol dispatch frequency
Fire department dispatch frequency
Speeds
Speeding citation frequency
Inspection scores
Worker fatalities and injuries
o0 Work zone intrusion frequency
1 Some examples of woone mobility and operational performance measures are:
o Delay per vehicle
Queue length
Duration of queue
Volume/capacity ratio
Levelof-service
Volume (throughput)
% time at fredlow speed
% work zones meeting expectations for traffic flow
0 User complaints
1 Based on these performance measures and the literature review conducted thus far, the team h:
the following recommendations for work zone TTCPs. They are further detaiRa$imask
Report 1
0 Widening the travel path to include a temporaifp@8t pavedshoulder;
o0 Applying object markers at fixed object locations within 8 feet of the travel path;
0 Increasing the lateral offsets to fixed object locations;
o Ultilizing in-vehicle devices or choard navigation devices to warn drivers of
construction projects;

O O0OO0OO0OO0OO0OO0O0o

O 0O O0OO0OO0OO0Oo
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0 Using barrels instead of cones for expressway work zones to improve visibility and
ensure delineation for lane shifts;
o Providing desired spacing of 2 feet between concrete barriers and travel lanes to instill a
sense of safety in higpeed roadways;
0 Use ofITS devices and arrow heads to ensurd¢ime merge before entering work
zones; and
o Collaborating with companies to develop ubased mobile applications such as WAZE
or Google Maps and to provide up to date work zone related information.
1 In addition,the team is working on a survey questionnaire for work zone TTCP metrics. This
guestionnaire will be sent out to different state DOTSs to solicit inputs on TTCPs and metrics.

Task 37 Development of Methodology for Testing and Analyzing TTCPs

1 All project team members have successfully completed the training for human subject
protection. This training is required for the team to access the SHRP 2 NDS data and the
associated roadway information database. Other than the training, the teamlhasttméany
forms and to obtain permissions from UMass Lowell Institutional Review Boards (IRB) and
Virginia Tech. This process took longer time than we initially expected. The team has finished
all the required paperwork and has obtained the roadwaynatmn database and some
shapefiles. Such data can be used to identify work zones and roadway segments that have beer
frequently traveled by NDS volunteers. The team is expected to finalize the selection of
roadway segments in the next 10 days so thatameorder the NDS data for 2010 and 2011.
Once the NDS data is available, the team will start to work on processing the NDS data.

1 In addition, attempts were made to acquire SWZ data. The team has received some data from
MassDOT. The data seems to bevaht and useful. However, it was difficult to obtain
additional information associated with the data, such as sensor location and work zone layout.
Without such information, the usefulness of the SWZ data is limited.

Task 61 Project Meetings

1 The projet kickoff meeting was held on September 16, 2015. All technical committee members
were invited to provide suggestions on types of work zones that should be included in this
research. Based on the suggestions, a scenario of median closure for multilane
highways/expressways/freeways was added in addition to the five types listed in Table 2 of the
proposal.

1 The first quarterly meeting will be held on December 21, 2015 from 2:00 PM to 3:00 PM.
Progress thus far will be discussed at this meeting and suggdstionhe project technical
committee will be incorporated into the next quarter.

REPORTS/PAPERS PUBLISHED, PRESENTATIONS MADE RELATING TO THIS
PROJECT FROM THE START OF THE PROJECT THROUGH DECEMBER 31, 2015:
None thus far.
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1. FINANCIAL STATUS OF ACTIVE PROJECTS:

4

453

Table 1: Financial Status of Projects Active Durin@®2(As of December 31, 2@&):

NO.

PROJECT TITLE

APPROVED
BUDGET

INVOICES
APPROVED
FOR
PAYMENT

PROJECT
BALANCE

6-4

Preventative Maintenance anq
Timing of Applications

$242,909.00

$76,162.00

$166,747.0C

7-1

In-Place Response Mechanis
of Recycled Layers Due to
Temperature and Moisture
Variations

$198,154.00

$149,080.00

$49,074.00

9-2

Effective Establishment of
Native Grasses on Roadsides

$80,000.00

$80,000.00

$0.00

Advanced Composite
Materials: Prototype
Development and
Demonstration

$165,000.00

$149,950.00

$15,050.00

103

Low Temperature and
Moisture Susceptibility of RAR
Mixtures with Warm Mix
Technology

$150,158.00

$61,881.00

$88,277.00

131

Development of HigtEarly
Strength Concrete for
Accelerated Bridge
Construction Closure Pour
Connections

$174,923.00

$89,604.00

$85,319.00

132

HMA Mixtures Containing
Recycled Asphalt Shingles
(RAS): Low Temperature and
Fatigue Performance of Plant
Produced Mixtures

$249,785.00

$28,000.00

$221,785.00

133

NETC 133

$100,000.00

$29,000.00

$71,000.00
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14-1

Measuring the Effectiveness ¢
Competency Models for Job
Specific Professional
Development of Engineers &
Engineering Technicians

$100,000.00

$13,684.00

$86,316.00

14-2

Investigation of Northern
Long-Eared Bat Roosting Site
on Bridges

$205,554.00

$54,654.00

$150,900.00

14-4

Optimizing Future Work Zone
in New England foSafety and
Mobility

$200,000.00

$16,503.00

$183,497.00
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2. FUND BALANCE:
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