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NETC Agreement No. 6.09-01(03) 

Research Agreement for NETC Project No. 02-6, 

“Sealing of Small Movement Bridge Expansion” 

 

 THIS AGREEMENT, concluded at Newington, Connecticut, by and between the State of 

Connecticut, Department of Transportation, James F. Byrnes, Jr., Commissioner, acting 

herein by James M. Sime, Manager of Research, Bureau of Engineering and Highway 

Operations, duly authorized, hereinafter referred to as the “New England Transportation 

Consortium” or “NETC,” and the University of Connecticut, acting herein by  

 

 hereunto duly authorized, hereinafter referred to as the University. 

 

WITNESSETH THAT: 

 WHEREAS, the New England Transportation Consortium (NETC) is a joint undertaking 

through which the transportation agencies of the six (6) New England states pool their 

professional, academic and financial resources to focus on the research, development and 

implementation of improved methods for dealing with common problems associated with 

transportation systems; and, 

 WHEREAS, the State of Connecticut, Department of Transportation (ConnDOT), has been 

authorized as the lead agency for the NETC for the purposes of entering into and 

administering this Agreement; and, 

 WHEREAS, the Commissioner of ConnDOT is authorized to undertake the foregoing 

activities under Sections 13b-4 and 13b-23 of the General Statutes of Connecticut, as 

revised. 

 

 NOW, THEREFORE, KNOW YE THAT: 
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1. THE UNIVERSITY AGREES TO: 

 

(A) Perform the study, delineated in the attached Proposal and Work Plan, 

hereinafter called the “Proposal.” 

(B) Provide NETC with seven (7) copies of quarterly progress reports which are to 

be received no later than three (3) working days after the end of each 

calendar year quarter. 

(C) Provide NETC with seven (7) copies of draft interim reports on specified tasks 

for review by NETC and the Federal Highway Administration (FHWA).  Within 

ninety (90) calendar days after acceptance of the interim report(s) by NETC, 

subject to action on review commentary, one hundred and twenty (120) copies of 

the interim report(s) shall be furnished to NETC.  A set of reproducibles, as 

well as an electronic ADOBE Portable Document Format (PDF) document, used in 

the preparation of the interim report(s), will be provided to NETC within 

thirty (30) calendar days after the interim report(s) is(are) delivered to 

NETC. 

(D) At the conclusion of the study, provide NETC with seven (7) copies of a draft 

of the final report, for review by NETC and FHWA.  Within ninety (90) calendar 

days after acceptance of the draft final report by NETC, subject to action on 

review commentary, one hundred and twenty (120) copies of the final report 

shall be furnished to NETC.  A set of reproducibles, as well as an electronic 

ADOBE Portable Document Format (PDF) document, used in the preparation of 

the final report, will be provided to NETC within thirty (30) calendar days 

after the final report is delivered to NETC. 

(E) Permit NETC and the FHWA to review, during normal business hours, all work 

performed under the terms of this Agreement at any stage of the work. 

(F) Attend conferences at locations designated by NETC for consultation and 

discussion upon request of NETC. 

(G) Submit properly executed vouchers on ConnDOT invoices (Service Transfer 

Invoice) for payment for a billing period not to exceed a calendar quarter.  
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The invoice shall indicate the total costs incurred for the billing period in 

accordance with the provisions of Section 2.(C)(1) herein.  These vouchers 

shall be submitted, no later than forty-five (45) calendar days after the end 

of each billing period, to: 

NETC Coordinator 

Transportation Institute 

U-37-TI 

University of Connecticut 

Storrs, CT  06269-3037. 

(H) Not sublet any portion of the work required for the completion of this 

Agreement without the prior written approval of NETC.  The form of the 

Subcontractor's Agreement shall be as developed by the University and be 

subject to approval by NETC. 

(I) Maintain an accounting system that is adequate to segregate and accumulate 

reasonable, allocable and allowable costs and maintain accounts and records in 

accordance with generally accepted accounting principles consistently applied. 

(J) Recognize the authority for determining allowable costs under the Agreement to 

be OMB Circular A-21, "Cost Principles for Educational Institutions," OMB 

Circular A-110, "Grants and Agreements with Institutions of Higher Education, 

Hospitals and other Nonprofit Organizations," which are incorporated herein by 

reference. 

(K) Permit the authorized representatives of NETC, the United States Department of 

Transportation and the Comptroller General of the United States to perform an 

annual inspection and audit of all data and records of the University relating 

to its performance under this Agreement. 

(L) In the event that this Agreement is terminated under the provisions of Section 

3.(E), the University shall permit the authorized representatives of NETC, the 

United States Department of Transportation, and the Comptroller General of the 

United States to inspect and audit all data and records of the University 

relating to its performance under this Agreement until the expiration of three 

(3) years after termination of this project under this Agreement. 
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The University further agrees to include in all its subcontracts 

hereunder a provision to the effect that the Subcontractor agrees that NETC, 

the United States Department of Transportation and the Comptroller General of 

the United States, or any of their duly authorized representatives, shall, 

until the expiration of three (3) years after termination of the project under 

the subcontract, have access to and the right to examine any directly 

pertinent books, documents, papers, and records of such Subcontractor, 

involving transactions related to the subcontract. The term "subcontract" as 

used in this clause excludes work not exceeding $25,000. 

The periods of access and examination described above, for records which 

relate to (1) appeals for disputes, (2) litigation of the settlement of claims 

arising out of the performance of this Agreement, or (3) costs and expenses of 

this Agreement as to which exception have been taken by NETC, the Comptroller 

General, or any of their duly authorized representatives, shall continue until 

such appeals, litigation, claims, or exceptions have been disposed of. 

(M) Preserve all of its records and accounts concerning the implementation of this 

Agreement including, but not limited to, any records, books, or other 

documents relative to charges, including charges for Extra Work, alleged 

breaches of Agreement, settlement of claims, or any other matter involving the 

University's or Subcontractor's demand for compensation by NETC for a period 

of not less than three (3) years from the date of the termination of this 

project under this Agreement.  If any litigation, claim, or audit is started 

before the expiration on the three (3) year period, the records shall be 

retained until all litigations, claims, or audit findings involving the 

records have been resolved. 

(N) In the event that a transfer of funds between budget categories, contained in 

this Agreement, is required, the University may make cumulative transfers 

among direct cost categories of up to ten percent (10%) of the total approved 

budget, without approval of NETC.  Larger changes require prior approval of 

NETC.  In no case, however, will NETC be responsible for expenses in excess of 

the approved total amount. 
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2. ConnDOT, ON BEHALF OF NETC, AGREES TO: 

 

(A) Furnish the University copies of any data it may have in its possession such 

as, but not limited to, plans, maps, reports, aerial photos, data, 

publications, organizational arrangements, directives, computer tapes, etc., 

which the University may deem of value for use and analysis. 

(B) Arrange and hold conferences upon reasonable notice as may be necessary to the 

University's activities covered by this Agreement. 

(C) Pay the University, in accordance with the approved Proposal, for all work 

authorized by NETC and performed in accordance with the terms specified 

herein.  The University may request partial payments for work performed.  

These requests for payment may be submitted for a billing period not to exceed 

a calendar quarter and shall be made on voucher forms supplied by ConnDOT on 

behalf of NETC.  Partial payment will be made by ConnDOT, on behalf of NETC, 

on the following basis: 

(1) Partial payments will be equal to one hundred percent (100%) of 

the University’s costs incurred for each billing period, in 

conformance with the Budget contained in the Proposal, until the 

cumulative total amount invoiced equals 95% of the total of the 

Agreement value.  If an invoice is submitted which results in the 

cumulative total amount invoiced exceeding 95% of the total 

Agreement value, ConnDOT shall withhold payment of that invoice 

and any further invoices, in accordance with the provisions of 

Section 2.(C)(3). 

(2) ConnDOT, on behalf of NETC, agrees to pay the University an amount 

not to exceed the total amount of the Budget contained in the 

Proposal, for the contract period, established in accordance with 

the provisions of Sections 1.(A) and 3.(A). 

(3) Final payment will be processed following completion of all 

services called for in the Agreement, as well as receipt of all 
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project deliverables.  The final payment to the University shall 

include the amount invoiced for the final billing period plus any 

amount withheld on previous billings, in accordance with the 

provisions of Section 2.(C)(1). 

 

3. NETC AND THE UNIVERSITY FURTHER MUTUALLY AGREE TO: 

 

(A) The term of this Agreement shall be from August 1, 2003, to July 31, 2004. 

(B) Payments to the University for work specified shall be based upon the 

following dated and signed certification:  "The undersigned hereby certifies 

that payment of the sum claimed under the cited Agreement is proper and due 

and that information on the fiscal report is correct and such detailed 

supporting information is on file, available for certification and/or audit 

purposes, and that all services called for by the Agreement to the date of 

this billing, ___________________, have been met.” 

      Date 

 

 _______________________     ______________ 

 Director or Appropriate      Date 

  Title 

(C) Payrolls shall be supported by time and attendance or equivalent records for 

individual employees.  Salaries and wages of employees chargeable to more than 

one grant program or other cost objective will be supported by appropriate 

time distribution records.  The method used shall conform with O.M.B. Circular 

A-21, "Cost Principles for Educational Institutions,” and O.M.B. Circular A-

110, "Grants and Agreements with Institutions of Higher Education, Hospitals 

and Other Nonprofit Organizations.” 

(D) Specific Items Costs: 

(1) Authorized reproduction and printing (including drafts of reports), will 

be paid for at cost as indicated by vouchers.  A11 costs in connection 

with obtaining data such as, but not limited to, plans, maps, reports, 
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aerial photos, traffic data, publications, computer tapes, etc., will be 

paid for at cost. 

(2) Costs for all travel and subsistence between the University’s offices, 

meetings as well as other trips necessary in connection with the study, 

will be reimbursed in accordance with the University’s approved Travel 

Regulations and rates. 

(3) Any and all costs and expenses for work in connection with and pertinent 

to this Agreement as approved by NETC, will be paid for at cost. 

(4) Mainframe computer charges will be based on actual machine time, whether 

for running programs or de-bugging new programs, and will include the 

cost of operators and key punchers and supervisors. Charges for outside 

and University computers will be reimbursed at cost.  Salaries for 

programmers will be reimbursed as other direct salaries. 

(5) For outside consulting services, required in and provided for in the 

project proposal, direct reimbursement will be paid the University by 

NETC.  The Agreement between the University and the Consultant governing 

the Consultant services shall be approved by NETC prior to execution. 

(6) To the certified payroll may be added a percentage to cover fringe 

payroll costs for:  F.I.C.A., Health Benefits, Retirement, Longevity, 

Vacation, Holiday, Sick Leave, etc.  Reimbursement for fringe benefits 

and indirect costs will be based on the rates in effect at the time 

expenses are incurred.  The base against which each rate is applied will 

be that specified in the University’s current Indirect Cost Agreement. 

(7) All equipment purchased with project funds, as listed below, shall 

remain the property of NETC upon completion or termination of the study: 

N/A. 

All equipment not listed shall remain the property of the University 

upon completion or termination of the study. 

(E) Termination of Work: 

Either party may terminate a project Agreement upon sixty (60) days written 

notice to the other party.  The University will immediately act to minimize 
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project costs upon issuing or receiving such notice, and will submit to NETC a 

report describing all work completed to date.  NETC will reimburse the 

University a percentage of the total project cost that is equal to the 

percentage of work completed.  Upon receipt of written notification from 

either party that this Agreement is to be terminated, the University shall 

immediately cease operations on work stipulated in this Agreement and assemble 

all material that has been prepared, developed, furnished or obtained under 

the terms of this Agreement, that may be in its possession or custody and 

shall transmit the same to NETC on or before the sixtieth (60th) day following 

the receipt of the written notice of termination.  Said material shall 

include, but not be limited to, documents, plans, computations, drawings, 

notes, records and correspondence. 

(F) Time Extensions:  

NETC may extend the completion dates beyond the period specified when the work 

has been delayed for reasons beyond the control of the University.  The 

University may present to NETC, in writing, requests for extension of allotted 

time for completion of work.  NETC will evaluate such requests and if NETC 

determines such requests are based on valid grounds, shall grant such 

extension of time for completion of the work as NETC deems warranted.  All 

requests by the University for extension of time must be made ninety (90) days 

prior to the scheduled expiration date. 

The University further agrees that no charges or claim for damages shall 

be made by it for any delays or hindrances from any cause whatsoever during 

the progress of any portion of the services specified in this Agreement.  Such 

delays or hindrances, if any, shall be compensated for by an extension of time 

for such reasonable period as NETC may determine, it being understood, 

however, that the permitting of the University to proceed to complete any 

services or any part of them after the date of completion or after the date to 

which time of completion may have been extended, shall in no way operate as a 

waiver on the part of NETC of any of its rights herein. 
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(G) The title to all products of research generated under this Agreement shall 

reside with the University.  However, the University grants to NETC member 

departments, the United States Government, and the general public, a non-

exclusive, irrevocable, royalty-free, worldwide license in such work products 

to use, reproduce and prepare derivative works.  The University may use any of 

the data, plans and reports completed under the NETC program for whatever 

purpose and may distribute products in any way.  However, the following text 

must appear on the inside front of any reports or publications:  “This report 

was prepared by the University of Massachusetts Dartmouth for six New England 

states (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island and 

Vermont), in cooperation with the United States Department of Transportation, 

Federal Highway Administration.  The opinions, findings and conclusions 

expressed in the publication are those of the author(s) and not necessarily 

those of the six New England States or the Federal Highway Administration.  

This publication is based upon publicly supported research and is copyrighted.  

It may be reproduced in part or in full, but it is requested that there be 

customary crediting of the source.” 

(H) Publication Provisions: 

(1) The University shall be free to copyright material developed under this 

Agreement with the provision that NETC and FHWA reserve a royalty-free, 

non-exclusive and irrevocable license to reproduce, publish, or 

otherwise use, and to authorize others to use the work for government 

purposes, as specified in Section 3.(G). 

(2) No reports, articles, papers or publications may be published by the 

University without the written authority of NETC except as provided for 

in the following items: 

(a) A11 reports, articles, papers or publications shall contain the 

disclaimer:  “This report [article, paper or publication], 

prepared in cooperation with the New England Transportation 

Consortium, does not constitute a standard, specification or 

regulation.  The contents of this report [article, paper or 
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publication] reflect the views of the author(s) who is(are) 

responsible for the facts and the accuracy of the data presented 

herein.  The contents do not necessarily reflect the views of the 

New England Transportation Consortium or the Federal Highway 

Administration.” 

(b) It is anticipated that, in addition to interim and final reports 

that may be specified in this project Agreement, the University 

may wish to publish papers or articles based, in whole or in part, 

on information developed under this project Agreement.  The 

University shall have the right to so publish provided the 

manuscript is submitted to NETC for concurrence.  NETC will have 

forty-five (45) calendar days to review the manuscript.  If no 

response is provided by NETC at the end of the specified period, 

the University may proceed with publication.  In the event of 

nonconcurrence by NETC, the University may publish the manuscript 

provided the following statement is included:  “The New England 

Transportation Consortium and the Federal Highway Administration 

do not concur with the findings and conclusions of the 

manuscript.” 

(I) Federal Requirements: 

The University shall comply with the Regulations of the United States 

Department of Transportation (Title 49, Code of Federal Regulations, Part 21), 

issued in implementation of Title VI of the Civil Rights Act of 1964, 78 Stat. 

252, 42 U.S.C. 2000d to 2000d-4, and Appendix CR attached hereto, both of 

which are hereby made a part of this Agreement. 

(J) Patent Rights: 

The terms "Invention” or "Discovery," as used herein mean any invention or 

discovery of the University conceived or first actually reduced to practice in 

the course of or under this Agreement, and includes any art, method, process, 

machine or manufacture, design or composition thereof, or any variety of 



 

11 

plant, which is or may be patentable under the Patent Laws of the United 

States of America or any foreign country. 

 23 CFR 420.121(j) of the “State Planning and Research Program 

Administration, Final Rule,” and 37 CFR 401.14, “Standard Patent Rights 

Clauses,” are herein by reference made part of this Agreement. 

 The quarterly report required in Section l.(B) of this Agreement shall 

include disclosure of potentially patentable inventions or discoveries first 

conceived or reduced to practice since the prior report.  The University shall 

have title to such inventions or discoveries.  The University shall have the 

right to file patent applications on such inventions and discoveries.  The 

University shall give written notice of its intention to file a patent 

application with respect to any such discovery or invention within sixty (60) 

days after disclosure to NETC.  If the University becomes the owner of any 

patent with respect to any invention or discovery covered by this paragraph, 

it shall grant to NETC, its members and the Federal Government a paid-up, 

royalty-free, nonexclusive, irrevocable license, with the right to sublicense 

to practice or have practiced for or on the behalf of governmental agencies, 

either Federal, State, or municipal agencies including counties and townships, 

or quasi-governmental agencies, the patented invention or discovery.  Any 

royalties from sales in the private sector or outside the United States shall 

be be assigned to the University.  With respect to inventions or discoveries 

covered by this paragraph which are not patented or patentable, such 

inventions or discoveries shall be jointly owned with each party having the 

unrestricted right to practice or have practiced the same on its behalf. 

(K) 37 CFR, Part 401, "Rights To Inventions Made by Nonprofit Organizations and 

Small Business Firms Under Government Grants, Contracts and Cooperative 

Agreements," is herein by reference made part of this Agreement. 

(L) NETC assumes no liability for payment under the terms of a specific project 

Agreement until such Agreement has been approved and signed by both parties. 

(M) Funding: 
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The University shall fund all work conducted under this Agreement in the first 

instance and bill NETC for reimbursement.  In no case will NETC be liable for 

reimbursement of project costs in excess of the amount specified in the 

project Agreement. 

(N) Schedule A is attached hereto and made a part of this Agreement hereof.  To 

the extent permitted by law, NETC and each of the state universities which 

belong to NETC shall, as part consideration for the promises of the State, 

fully comply with each of the terms and conditions set forth within Schedule 

A.  It is understood and agreed among the parties that nothing within this 

subparagraph of this Agreement may be construed as a waiver of or limitation 

upon the sovereign immunity, if any, of any of the state universities which 

belong to the NETC or the NETC membership itself. 

(0) It is mutually understood and agreed by the parties hereto that any official 

notice from one such party to the other such party (or parties), in order for 

such notice to be binding thereon, shall: 

(a.) be in writing addressed to: 

(i) when ConnDOT is to receive such notice - 

Mr. James M. Sime 

Manager of Research 

Connecticut Department of Transportation 

280 West Street 

Rocky Hill, CT 06067; or, 

(ii) when the University is to receive such notice - 

(1) For contractual matters: 

Dr. Antje Harnisch 

Coordinator, Contract Services 

University of Connecticut 

Office of Sponsored Programs 

438 Whitney Road Extension 

Unit 1133 

Storrs, CT 06269-1133, or, 
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(2) For fiscal matters: 

Ms. Joanne Zanella-Litke 

Associate Director, Office of Sponsored Programs 

University of Connecticut 

Office of Sponsored Programs 

438 Whitney Road Extension 

Unit 1133 

Storrs, CT 06269-1133, or, 

(b.) be delivered in person or be mailed United States Postal Service - 

"Certified Mail” to the address recited herein as being the address of 

the party(ies) to receive such notice; and, 

(c.) contain complete and accurate information in sufficient detail to 

properly and adequately identify and describe the subject matter 

thereof. 

  The term "official notice” as used herein, shall be construed to 

include, but not be limited to, any request, demand, authorization, 

direction, waiver, and/or consent of the party(ies) as well as any 

document(s) provided, permitted, or required for the making or 

ratification of any change, revision, addition to or deletion from the 

document, contract, or agreement in which this "official notice" 

specification is contained. 

  Further, it is understood and agreed that nothing hereinabove 

contained shall preclude the parties hereto from subsequently agreeing, 

in writing, to designate alternate persons (by name, title, and 

affiliation) to which such notice(s) is (are) to be addressed; alternate 

means of conveying such notice(s) to the particular party(ies); and/or 

alternate locations to which the delivery of such notice(s) is (are) to 

be made, provided such subsequent agreement(s) is (are) concluded 

pursuant to the adherence to this specification. 

(P) Any standards (i.e., test methods, specifications, guidelines, suggested 

practices, recommended procedures, etc.) emanating from the research project 
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shall be forwarded to the American Association of State Highway Transportation 

Officials (AASHTO) for consideration and possible adoption. 

 



APPENDIX-CR (ED. 061077) 

During the performance of this Agreement, the Second Party, for itself, its assignees 
and successors in interest agrees as follows: 

(1) Compliance with Regulations:  The Second Party shall comply with the 
Regulations relative to nondiscrimination in Federally-assisted programs of 
the United States Department of Transportation, Title 49, Code of Federal 
Regulations, Part 21, as they may be amended from time to time, (hereinafter 
referred to as the Regulations), which are herein incorporated by reference 
and made a part of this Agreement. 

(2) Nondiscrimination:  The Second Party, with regard to the work performed by
it during the Agreement, shall not discriminate on the grounds of race, color, or 
national origin in the selection and retention of subcontractors, including 
procurements of materials and leases of equipment.  The Second Party shall not 
participate either directly or indirectly in the discrimination prohibited by section 
21.5 of the Regula- tions, including employment practices when the Agreement covers a 
program set forth in Appendix B of the Regulations. 

(3) Solicitations for Subcontractors, Including Procurements of 
Materials

    and Equipment:  In all solicitations either by competitive bidding or 
negotiation made by the Second Party for work to be performed under a subcontract, 
including procure- ments of materials or leases of equipment, each potential 
subcontractor or supplier shall be notified by the Second Party of the Second Party’s 
obligations under this Agreement and the Regulations relative to nondiscrimination on the 
grounds of race, color, or national origin. 

(4) Information and Reports:  The Second Party shall provide all information and 
reports required by the Regulations, or directives issued pursuant thereto, and shall 
permit access to its books, records, accounts, other sources of information, and its 
facilities as may be determined by the Connecticut Department of Transportation or the 
appropriate Federal Agency directly involved therewith, to be pertinent to ascertain com- 
pliance with such Regulations or directives.  Where any information required of a Second 
Party is in the exclusive possession of another who fails or refuses to furnish this 
information, the Second Party shall so certify to the Connecticut Department of Transpor- 
tation, or the appropriate Federal Agency directly involved therewith, if appropriate, 
and shall set forth what efforts it has made to obtain the information. 

(5) Sanctions for Noncompliance:  In the event of the Second Party’s noncompli- 
ance with the nondiscrimination provisions of this Agreement, the Connecticut 
Department of Transportation shall impose such sanctions as it or the appropriate 
Federal Agency directly involved therewith, may determine to be appropriate, 
including, but not limited to: 

(a) withholding of payments to the Second Party under the Agreement until 
the Second Party complies, and/or 

(b) cancellation, termination or suspension of the Agreement, in whole or 
in part. 

(6) Incorporation of Provisions:  The Second Party shall include the provisions
of paragraphs (1) through (6) in every subcontract, including procurements of materials 
and leases of equipment, unless exempt by the Regulations, or directives issued pursuant 
thereto.  The Second Party shall take such action with respect to any subcontract or pro- 
curement as the Connecticut Department of Transportation or the appropriate Federal 
Agency directly involved therewith, may direct as a means of enforcing such provisions 
including sanctions for non-compliance:  Provided, however, that, in the event a Second 
Party
becomes involved in, or is threatened with, litigation with a subcontractor or supplier
as a result of such direction, the Second Party may request the Connecticut Department
of Transportation to enter into such litigation to protect the interests of the State of 
Connecticut, and in addition, the Second Party may request the United States to enter
into such litigation to protect the interests of the United States.
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SCHEDULE A 
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NETC AND THE UNIVERSITY MUTUALLY AGREE TO:

(A) The University hereby acknowledges and agrees to comply with the 

Connecticut Required Contract/Agreement Provisions entitled, 

"Specific Equal Employment Opportunity Responsibilities," dated 

March 6, 1998, a copy of which is attached hereto and made a part 

hereof.

(B) The University hereby acknowledges and agrees to comply with the 

policies enumerated in "Connecticut Department of Transportation 

Policy Statement No. ADMIN. - 10 Subject:  Code of Ethics Policy," 

dated March 25, 1999, a copy of which is attached hereto and made 

a part hereof. 

The University shall comply with the provisions contained in 

Section 1-86e of the Connecticut General Statutes, which provides 

as follows: 

a. No person hired by the State as a contractor or independent

contractor shall: 

1. Use the authority provided to the person under the 

contract, or any confidential information acquired in 

the performance of the contract, to obtain financial 

gain for the person, and employee of the person or a 

member of the immediate family of any such person or 

employee;

2. Accept another State contract which would impair the 

independent judgment of the person in the performance 

of the existing contract; or,

3. Accept anything of value based on an understanding 

that the actions of the person on behalf of the State 

would be influenced. 

b. No person shall give anything of value to a person hired by 

the State as a contractor or independent contractor based on 
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an understanding that the actions of the contractor or 

independent contractor on behalf of the State would be 

influenced.

(C) The University agrees that the attached "Policy Statement, Policy 

No. ADMIN. - 19, May 12, 2003, Subject:  Policy on Disadvantaged 

Business Enterprise Program,” is hereby made a part of this 

Agreement.  The State advises the University that failure to carry 

out the requirements set forth in this Policy Statement shall 

constitute a breach of contract and may result in termination of 

this Agreement by the State or such remedy as the State deems 

appropriate.

The University shall comply with this provision in 

accordance with the “Agreements With Goals Special Provisions 

Disadvantaged Business Enterprises as Subcontractors and Material 

Suppliers or Manufacturers For Federal Funded Projects,” dated 

October 16, 2000, attached hereto and hereby made a part of this 

Agreement.

(D) The University hereby acknowledges and agrees to comply with the 

policies enumerated in Administrative Memorandum No. 104, dated 

August 28, 1984, Re:  "Procurement and Property Management of 

Equipment Purchased by Construction Inspection Consultant 

Engineers.”

(E) The University hereby acknowledges and agrees to comply with 

Chapter 219 of the Connecticut General Statutes pertaining to 

tangible personal property or services rendered that is/are 

subject to sales tax.  The attached copy of the "Governmental 

Agency Exemption Certificate" is hereby made a part hereof. 

(F) Suspended or debarred University suppliers, materialmen, lessors 

or other vendors may not submit proposals for a State contract or 

subcontract during the period of suspension or debarment 
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regardless of their anticipated status at the time of contract 

award or commencement of work. 

(1) The signature on the Agreement by the University shall 

constitute certification that to the best of its knowledge 

and belief the University or any person associated therewith 

in the capacity of owner, partner, director, officer, 

principal investigator, project director, manager, auditor 

or any position involving the administration of Federal or 

State Funds:

(a.) Is not presently debarred, suspended, proposed for 

debarment, declared ineligible, or voluntarily 

excluded from covered transactions by any Federal 

department or agency; 

(b.) Has not within a three (3) year period preceding this 

Agreement been convicted of or had a civil judgment 

rendered against him/her for commission of fraud or a 

criminal offense in connection with obtaining, 

attempting to obtain, or performing a public (Federal, 

State or local) transaction or contract under a public 

transaction, violation of Federal or State antitrust 

statutes or commission of embezzlement, theft, 

forgery, bribery, falsification or destruction of 

records, making false statements or receiving stolen 

property;

(c.) Is not presently indicted for or otherwise criminally 

or civilly charged by a governmental entity (Federal, 

State or local) with commission of any of the offenses 

enumerated in paragraph (l)(b.) of this certification 

and,

(d.) Has not within a three (3) year period preceding this 

Agreement had one or more public transactions 
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(Federal, State or local) terminated for cause or 

default.

(2) Where the University is unable to certify to any of the 

statements in this certification, such University shall 

attach an explanation to this Agreement. 

(G) The University agrees to insure that the following certification 

be included in each subcontract Agreement to which it is a party, 

and further, to require said certification to be included in any 

lower tier subcontracts and purchase orders:

(1) The prospective lower tier participant certifies, by 

submission of this proposal, that neither it nor its 

principals is presently debarred, suspended, proposed for 

debarment, declared ineligible or voluntarily excluded from 

participation in this transaction by any Federal department 

or agency. 

(2) Where the prospective lower tier participant is unable to 

certify to any of the statements in this certification, such 

prospective participant shall attach an explanation to this 

proposal.

(H) This clause applies to those University who are or will be 

responsible for compliance with the terms of the Americans with 

Disabilities Act of 1990 (“Act”), Public Law 101-336, during the 

term of the Agreement.  The University represents that it is 

familiar with the terms of this Act and that it is in compliance 

with the Act.  Failure of the University to satisfy this standard 

as the same applies to performance under this Agreement, either 

now or during the term of the Agreement as it may be amended, will 

render the Agreement voidable at the option of the State upon 

notice to the University.  The University warrants that it will 

hold the State harmless and indemnify the State from any liability 

which may be imposed upon the State from any liability which may 



A6

be imposed upon the State as a result of any failure of the 

University to be in compliance with this Act, as the same applies 

to performance under the Agreement. 

(I) The term “date data” as used herein shall mean any program 

function that utilizes data or input which includes an indication 

of or reference to the date.  The University represents that any 

hardware, software, data in a computer format and/or firmware 

[hereinafter referred to as “product(s)”] delivered to or 

developed for the State shall be capable of accurately processing 

(including, but not limited to, calculating, comparing and 

sequencing) date data from, into and/or between the twentieth and 

twenty-first centuries, including leap year calculations, when 

used in accordance with the purpose for which the State intends to 

use the product(s).  Such processing shall employ an expanded 

character format using at least eight digits in the date fields, 

but shall not be based upon a sliding scale format or increase the 

processing time of the product(s).  The accurate processing of 

date data by such product(s) from, into and/or between the 

twentieth and twenty-first centuries, including leap year 

calculations, shall hereinafter be referred to collectively as 

“Year 2000 compliant.”  In addition, said product(s) delivered to 

or developed for the State shall be capable of accurately 

processing date data throughout the twenty-first century, as well 

as from, into and/or between centuries. 

(J) Violence in the Workplace Prevention: 

This contract is subject to the provisions of Executive Order No. 

16 of Governor John G. Rowland, promulgated August 4, 1999 and, as 

such, the contract may be cancelled, terminated or suspended by 

the state for violation of or noncompliance with said Executive 

Order No. 16.  The parties to this contract, as part of the 

consideration hereof, agree that said Executive Order No. 16 is 
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incorporated herein by reference and made a part hereof.  The 

parties agree to abide by such Executive Order. 
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CONNECTICUT REQUIRED CONTRACT/AGREEMENT PROVISIONS
March 6, 1998 

Specific Equal Employment Opportunity Responsibilities 

1. General

A. Equal Employment Opportunity Requirements not to discriminate and to take affirmative 
action to assure equal employment opportunity as required by Executive Order 11246, 
Executive Order 11375, the Railroad Revitalization and Regulatory Reform Act of 1976 and 
other U.S. Department of Transportation nondiscrimination legislation are set forth in 
this Required Contract/Agreement Provision.  The requirements set forth in these special 
provisions shall constitute the specific affirmative action requirements for project 
activities under this contract (or agreement) and supplement the equal employment 
opportunity requirements set forth in other related contract provisions. 

B. “Company” refers to any entity doing business with the Connecticut Department of 
Transportation and includes but is not limited to the following: 

Contractors   Vendors (where applicable) 
Subcontractors   Suppliers of Materials (where applicable) 
Consultants   Municipalities (where applicable) 
Subconsultants   Utilities (where applicable) 

C. The Company will work with the Connecticut Department of Transportation and the federal 
government in carrying out equal employment opportunity obligations and in their review 
of his/her activities under the contract or agreement. 

D. The Company and all their subcontractors or subconsultants holding subcontracts or 
subagreements of $10,000 or more on federally-assisted projects and $5,000 or more on 
state funded projects, will comply with the following minimum specific requirement 
activities of equal employment opportunity.  The Company will physically include these 
requirements in every subcontract or subagreement meeting the monetary criteria above 
with such modification of language as is necessary to make them binding on the 
subcontractor or subconsultant. 

E. These Required Contract Provisions apply to all state funded and/or federally-assisted 
projects, activities and programs in all facets of the Connecticut Department of 
Transportation operations resulting in contracts or agreements. 

2. Equal Employment Opportunity Policy

The Company will develop, accept and adopt as its operating policy an Affirmative Action Plan 
utilizing as a guide the Connecticut Department of Transportation Affirmative Action Plan 
Guideline.

3. Equal Employment Opportunity Officer

The Company will designate and make known to the State Department of Transportation 
contracting officers an equal employment opportunity officer (hereinafter referred to as the 
EEO Officer) who will have the responsibility for and must be capable of effectively 
administering and promoting an active program of equal employment opportunity and who must be 
assigned adequate authority and responsibility to do so. 

4. Dissemination of Policy

A. All members of the Company’s staff who are authorized to hire, supervise, promote, and 
discharge employees, or who recommend such action, or who are substantially involved in 
such action, will be made fully cognizant of, and will implement, the Company’s equal 
employment opportunity policy and contractual responsibilities to provide equal 
employment opportunity in each grade and classification of employment.  To ensure that 
the above agreement will be met, the following actions will be taken as a minimum: 

(1) Periodic meetings of supervisory and personnel office employees will be conducted 
before the start of work and then not less than once every six (6) months 
thereafter, at which time the Company’s equal employment opportunity policy and 
its implementation will be reviewed and explained.  The meetings will be 
conducted by the EEO Officer or other knowledgeable Company official. 
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(2) All new supervisory or personnel office employees will be given a thorough 
indoctrination by the EEO Officer or other knowledgeable Company official 
covering all major aspects of the Company’s equal employment opportunity 
obligations within thirty (30) days following their reporting for duty with the 
Company.

(3) All personnel who are engaged in direct recruitment for the project will be 
instructed by the EEO Officer or appropriate Company official in the Company’s 
procedures for locating and hiring protected class group employee. 

B. In order to make the Company’s equal employment opportunity policy known to all 
employees, prospective employees and potential sources of employees, i.e., schools, 
employment agencies, labor unions (where appropriate), college placement officers, etc., 
the Company will take the following actions: 

(1) Notices and posters setting forth the Company’s equal employment opportunity 
policy will be placed in areas readily accessible to employees, applicants for 
employment and potential employees. 

(2) The Company’s equal employment opportunity policy and the procedures to implement 
such policy will be brought to the attention of employees by means of meetings, 
employee handbooks, or other appropriate means. 

5. Recruitment

A. When advertising for employees, the Company will include in all advertisements for 
employees the notation:  “An Equal Opportunity Employees.”  All such advertisements 
will be published in newspapers or other publications having a large circulation among 
minority groups in the area from which the project work force would normally be 
derived.

B. The Company will, unless precluded by a valid bargaining agreement, conduct systematic 
and direct recruitment through public and private employee referral sources likely to 
yield qualified minority group applicants, including, but not limited to, State 
employment agencies, schools, colleges and minority group organizations.  To meet this 
requirement, the Company will, through its EEO Officer, identify sources of potential 
minority group employees, and establish with such identified sources procedures 
whereby minority group applicants may be referred to the Company for employment 
consideration.

In the event the Company has a valid bargaining agreement providing for exclusive 
hiring hall referrals, the Company is expected to observe the provisions of that 
agreement to the extent that the system permits the Company’s compliance with equal 
employment opportunity contract provisions.  (The U.S. Department of Labor has held 
that where implementation of such agreements have the effect of discriminating against 
minorities or women, or obligates the Company to do the same, such implementation 
violates Executive Order 11246, as amended.) 

C. The Company will encourage its present employees to refer minority group applicants 
for employment by posting appropriate notices or bulletins in the areas accessible to 
all such employees.  In addition, information and procedures with regard to referring 
minority group applicants will be discussed with employees. 

6. Personnel Actions

Wages, working conditions, and employee benefits shall be established and administered, 
and personnel actions of every type, including hiring, upgrading, promotion, transfer, 
demotion, layoffs, and termination, shall be taken without regard to race, color, 
religion, sex, or national origin, etc.  The following procedures shall be followed: 

A. The Company will conduct periodic inspections of project sites to insure that working 
conditions and employee facilities do not indicate discriminatory treatment of project 
site personnel. 

B. The Company will periodically evaluate the spread of wages paid within each 
classification to determine any evidence of discriminatory wage practices. 
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C. The Company will periodically review selected personnel actions in depth to determine 
whether there is evidence of discrimination.  Where evidence is found, the Company 
will promptly take corrective action.  If the review indicates that the discrimination 
may extend beyond the actions reviewed, such corrective action shall include all 
affected persons. 

D. The Company will promptly investigate all complaints of alleged discrimination made to 
the Company in connection with his obligations under this contract, will attempt to 
resolve such complaints, and will take appropriate corrective action within a 
reasonable time.  If the investigation indicates that the discrimination may affect 
persons other than the complainant, such corrective action shall include such other 
persons.  Upon completion of each investigation, the Company will inform every 
complainant of all of his avenues of appeal. 

E. The general contract provision entitled A(76) Affirmative Action Requirements is made 
part of this document by reference.  In conjunction with this contract provision, only 
the job categories will change in order to be comparable with the job categories 
utilized by the Company proposing to do business with the Connecticut Department of 
Transportation.  The goals and time tables will remain the same throughout the 
contract provision. 

7. Training and Promotion

A. The Company will assist in locating, qualifying, and increasing the skills of minority 
group and women employees, and applicants for employment. 

B. Consistent with the Company’s work force requirements and as permissible under Federal 
and State regulations, the Company shall make full use of training programs, i.e., 
apprenticeship, and on-the-job training programs for the geographical area of contract 
performance.  Where feasible, 25 percent of apprentices or trainees in each occupation 
shall be in their first year of apprenticeship or training.  In the event the Training 
Special Provision is provided under this contract, this subparagraph will be 
superseded.

C. The Company will advise employees and applicants for employment of available training 
programs and entrance requirements for each. 

D. The Company will periodically review the training and promotion potential of minority 
group and women employees and will encourage eligible employees to apply for such 
training and promotion. 

8. Unions

If the Company relies in whole or in part upon unions as a source of employees, it will 
use its best efforts to obtain the cooperation of such unions to increase opportunities 
for minority groups and women within the unions, and to effect referrals by such unions 
of minority and female employees.  Actions by the Company either directly or through an 
association acting as agent will include the procedures set forth below: 

A. The Company will use its best efforts to develop, in cooperation with the unions, 
joint training programs aimed toward qualifying more minority group members and women 
for membership in the unions and increasing the skills of minority group employees and 
women so that they may qualify for higher paying employment. 

B. The Company will use its best efforts to incorporate an equal employment opportunity 
clause into each union agreement to the end that such union will be contractually 
bound to refer applicants without regard to their race, color, religion, sex, or 
national origin, etc. 

C. The Company is to obtain information as to the referral practices and policies of the 
labor union except that to the extent such information is within the exclusive 
possession of the labor union and such labor union refuses to furnish such information 
to the Company, the Company shall so certify to the Connecticut Department of 
Transportation and shall set forth what efforts have been made to obtain such 
information

D. In the event the union is unable to provide the Company with a reasonable flow of 
minority and women referrals within the time limit set forth in the collective 
bargaining agreement, the Company will, through independent recruitment efforts, fill 
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the employment vacancies without regard to race, color, religion, sex or national 
origin, etc. making full efforts to obtain qualified and/or qualifiable minority group 
persons and women.  (The U.S. Department of Labor has held that it shall be no excuse 
that the union with which the Company has a collective bargaining agreement providing 
for exclusive referral failed to refer minority employees).  In the event the union 
referral practice prevents the Company from meeting the obligations pursuant to 
Executive Order 11246, as amended, these provisions, such Company shall immediately 
notify the Connecticut Department of Transportation. 

9. Subcontracting

A. The Company will use its best efforts to solicit bids from and to utilize minority 
group subcontractors, or subcontractors with meaningful minority group and female 
representation among their employees.  Companies shall obtain a list of applicable 
Disadvantaged Business Enterprises firms from the Division of Contract Compliance. 

B. The Company will use its best efforts to ensure subcontractor compliance with their 
equal employment opportunity obligations. 

C. The General Contract Provisions entitled “Minority Business Enterprises as 
Subcontractors” is made part of this document by reference and its requirements are 
applicable to all entities proposing to do business with the Connecticut Department of 
Transportation.

10. Records and Reports

For the duration of the project, the company will maintain records as are necessary to 
determine compliance with the Company’s equal employment opportunity obligations and 
Affirmative Action requirements.  Additionally, the company will submit all requested 
reports in the manner required by the contracting agency. 

A. The number of minority and nonminority group members and women employed in each work 
classification on the project. 

B. The progress and efforts being made in cooperation with unions to increase employment 
opportunities for minorities and women (applicable only to Companies which rely on 
whole or in part on unions as a source of their work force). 

C. The progress and efforts being made in locating, hiring, training, qualifying, and 
upgrading minority and female employees, and 

D. The progress and efforts being made in securing the services of minority and female 
owned businesses. 

(1) All such records must be retained for a period of three (3) years following 
completion of the contract work and shall be available at reasonable times and 
places for inspection by authorized representatives of the State Department of 
Transportation and the U.S. Department of Transportation including consultant 
firms.

(2) If on-the-job training is being required by the “Training Special Provision,” 
the Company will be required to furnish a Monthly Training Report and 
Supplement Report (1409) for each trainee. 

11. Affirmative Action Plan

A. Contractors, subcontractors, vendors, suppliers, and all other Companies with 
contracts, agreements or purchase orders completely state funded will submit an 
Affirmative Action Plan if the contract value is $5,000 or over. 

B. Contractors, subcontractors, vendors, suppliers, and all other Companies with 
federally-assisted contracts, agreements, or purchase orders valued at $10,000 or more 
will submit an Affirmative Action Plan. 

C. Companies with contracts, agreements, or purchase orders with total dollar value under
that which is stipulated in A and B above shall be exempt from the required submission 
of an Affirmative Action Plan unless otherwise directed by the Division of Contract 
Compliance.
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AGREEMENTS WITH GOALS
SPECIAL PROVISIONS

DISADVANTAGED BUSINESS ENTERPRISES
AS SUBCONTRACTORS AND MATERIAL SUPPLIERS OR MANUFACTURERS

FOR FEDERAL FUNDED PROJECTS

Revised – October 16, 2000 

NOTE: Certain of the requirements and procedures stated in this special provision are applicable prior to the 
execution of the Contract document. 

I. ABBREVIATIONS AND DEFINITIONS AS USED IN THIS SPECIAL PROVISION

A. “CDOT” means the Connecticut Department of Transportation. 

B. “DOT” means the U.S. Department of Transportation, including the Office of the Secretary, the 
Federal Highway Administration (“FHWA”), the Federal Transit Administration (“FTA”), and the 
Federal Aviation Administration (“FAA”). 

C. “Broker” means a party acting as an agent for others in negotiating contracts, agreements, 
purchases, sales, etc., in return for a fee or commission. 

D. “Contract,” “agreement” or “subcontract” means a legally binding relationship obligating a seller 
to furnish supplies or services (including, but not limited to, construction and professional 
services) and the buyer to pay for them.  For the purposes of this provision a lease for equipment 
or products is also considered to be a Contract. 

E. “Contractor,” means a consultant, second party or any other entity doing business with CDOT or, 
as the context may require, with another Contractor. 

F. “Disadvantaged Business Enterprise” (“DBE”) means a small business concern: 

1. That is at least 51 percent owned by one or more individuals who are both socially and 
economically disadvantaged or, in the case of a corporation, in which 51 percent of the stock 
of which is owned by one or more such individuals; and 

2. Whose management and daily business operations are controlled by one or more of the 
socially and economically disadvantaged individuals who own it. 

G. “DOT-assisted Contract” means any Contract between a recipient and a Contractor (at any tier) 
funded in whole or in part with DOT financial assistance, including letters of credit or loan 
guarantees. 

H. “Good Faith Efforts” means efforts to achieve a DBE goal or other requirement of this part which, 
by their scope, intensity, and appropriateness to the objective, can reasonably be expected to fulfill 
the program requirement.  Refer to Appendix A of 49 Code of Federal Regulation (“CFR”) Part 26 
– “Guidance Concerning Good Faith Efforts,” a copy of which is attached to this provision, for 
guidance as to what constitutes good faith efforts. 
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I. “Small Business Concern” means, with respect to firms seeking to participate as DBEs in DOT-
assisted Contracts, a small business concern as defined pursuant to Section 3 of the Small Business 
Act and Small Business Administration (“SBA”) regulations implementing it (13 CFR Part 121) that 
also does not exceed the cap on average annual gross receipts specified in 49 CFR Part 26, Section 
26.65(b). 

J. “Socially and Economically Disadvantaged Individuals” means any individual who is a citizen (or 
lawfully admitted permanent resident) of the United States and who is – 

1. Any individual who CDOT finds on a case-by-case basis to be socially and economically 
disadvantaged individual. 

2. Any individuals in the following groups, members of which are rebuttably presumed to be 
socially and economically disadvantaged: 

i.  “Black Americans,” which includes persons having origins in any of the Black racial 
groups of Africa; 

ii. “Hispanic Americans,” which includes persons of Mexican, Puerto Rican, Cuban, 
Dominican, Central or South American, or other Spanish or Portuguese culture or origin, 
regardless of race; 

iii. “Native Americans,” which includes persons who are American Indians, Eskimos, 
Aleuts, or Native Hawaiians; 

iv. “Asian-Pacific Americans,” which includes persons whose origins are from Japan, China, 
Taiwan, Korea, Burma (Myanmar), Vietnam, Laos, Cambodia (Kampuchea), Thailand, 
Malaysia, Indonesia, the Philippines, Burnei, Samoa, Guam, The U.S. Trust Territories of 
the Pacific Islands (Republic of Palau), the Commonwealth of the Northern Marianas 
Islands, Macao, Fiji, Tonga, Kirbati, Juvalu, Nauru, Federated States of Micronesia, or 
Hong Kong; 

v. “Subcontinent Asian Americans,” which includes persons whose origins are from India, 
Pakistan, Bangladesh, Bhutan, the Maldives Islands, Nepal or Sri Lanka; 

vi. Women; 

vii. Any additional groups whose members are designated as socially and economically 
disadvantaged by the SBA, at such time as the SBA designation becomes effective. 

II. GENERAL REQUIREMENTS

A. The Contractor, sub-recipient or subcontractor shall not discriminate on the basis of race, color, 
national origin, or sex in the performance of this Contract.  The Contractor shall carry out 
applicable requirements of 49 CFR Part 26 in the award and administration of DOT-assisted 
Contracts.  Failure by the Contractor to carry out these requirements is a material breach of this 
Contract, which may result in the termination of the Contract or such other remedy, as the DOT 
deems appropriate. 
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B. The Contractor shall cooperate with CDOT and DOT in implementing the requirements 
concerning DBE utilization on this Contract in accordance with Title 49 of the Code of Federal 
Regulations, Part 26 entitled “Participation by Disadvantaged Business Enterprises in Department 
of Transportation Financial Assistance Programs” (“49 CFR Part 26”), as revised.  The Contractor 
shall also cooperate with CDOT and DOT in reviewing the Contractor’s activities relating to this 
Special Provision.  This Special Provision is in addition to all other equal opportunity employment 
requirements of this Contract. 

C. The Contractor shall designate a liaison officer who will administer the Contractor’s DBE 
program.  Upon execution of this Contract, the name of the liaison officer shall be furnished in 
writing to CDOT’s Division of Contract Compliance. 

D. For the purpose of this Special Provision, DBEs to be used to satisfy the DBE goal must be certified 
by CDOT’s Division of Contract Compliance for the type(s) of work they will perform. 

E. If the Contractor allows work designated for DBE participation required under the terms of this 
Contract and required under III-B to be performed by other than the named DBE organization 
without concurrence from CDOT’s unit administering the Contract, CDOT will not pay the 
Contractor for the value of the work performed by organizations other than the designated DBE. 

F. At the completion of all Contract work, the Contractor shall submit a final report to CDOT’s unit 
administering the Contract indicating the work done by, and the dollars paid to DBEs.  If the 
Contractor does not achieve the specified Contract goals for DBE participation, the Contractor shall 
also submit written documentation to the CDOT unit administering the Contract detailing its good faith 
efforts to satisfy the goal that were made during the performance of the Contract.  Documentation is to 
include but not be limited to the following: 

1. A detailed statement of the efforts made to select additional subcontracting opportunities to be 
performed by DBEs in order to increase the likelihood of achieving the stated goal. 

2. A detailed statement, including documentation of the efforts made to contact and solicit 
bids/proposals with CDOT certified DBEs, including the names, addresses, dates and telephone 
numbers of each DBE contacted, and a description of the information provided to each DBE 
regarding the scope of services and anticipated time schedule of work items proposed to be 
subcontracted and nature of response from firms contacted. 

3. Provide a detailed statement for each DBE that submitted a subcontract proposal, which the 
Contractor considered not to be acceptable stating the reasons for this conclusion. 

4. Provide documents to support contacts made with CDOT requesting assistance in satisfying the 
Contract specified goal. 

5. Provide documentation of all other efforts undertaken by the Contractor to meet the defined 
goal. 
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G. Failure of the Contractor at the completion of all Contract work to have at least the specified 
percentage of this Contract performed by DBEs as required in III-B will result in the reduction in 
Contract payments to the Contractor by an amount determined by multiplying the total Contract 
value by the specified percentage required in III-B and subtracting from that result, the dollar 
payments for the work actually performed by DBEs.  However, in instances where the Contractor 
can adequately document or substantiate its good faith efforts made to meet the specified 
percentage to the satisfaction of CDOT, no reduction in payments will be imposed. 

H. All records must be retained for a period of three (3) years following acceptance by CDOT of the 
Contract and shall be available at reasonable times and places for inspection by authorized 
representatives of CDOT and Federal agencies.  If any litigation, claim, or audit is started before 
the expiration of the three (3) year period, the records shall be retained until all litigation, claims, 
or audits findings involving the records are resolved. 

I. Nothing contained herein, is intended to relieve any Contractor or subcontractor or material 
supplier or manufacturer from compliance with all applicable Federal and State legislation or 
provisions concerning equal employment opportunity, affirmative action, nondiscrimination and 
related subjects during the term of this Contract. 

III. SPECIFIC REQUIREMENTS:

A. The Contractor shall assure that certified DBEs will have an opportunity to compete for 
subcontract work on this Contract, particularly by arranging solicitations and time for the 
preparation of proposals for services to be provided so as to facilitate the participation of DBEs 
regardless if a Contract goal is specified or not. 

B. Contract goal for DBE participation equaling   0   percent of the total Contract value has been 
established for this Contract.  Compliance with this provision may be fulfilled when a DBE or any 
combination of DBEs perform work under Contract in accordance with 49 CFR Part 26, Subpart 
C, Section 26.55, as revised.  Only work actually performed by and/or services provided by 
DBEs which are certified for such work and/or services can be counted toward the DBE 
goal.  Supplies and equipment a DBE purchases or leases from the prime Contractor or its 
affiliate cannot be counted toward the goal.

If the Contractor does not document commitments, by subcontracting and/or procurement of 
material and/or services that at least equal the goal stipulated in III-B, or document a plan which 
indicates how the Contractor intends to meet the goal in the future phase(s) of the work, the 
Contractor must document the good faith efforts that outline the steps it took to meet the goal in 
accordance with VII. 

C. Prior to execution of the Contract the Contractor shall indicate, in writing on the forms provided 
by CDOT to the Director of Contract Administration or CDOT’s unit administering the Contract, 
the DBE(s) it will use to achieve the goal indicated in III-B.  The submission shall include the 
name and address of each DBE that will participate in this Contract, a description of the work each 
will perform and the dollar amount of participation.  This information shall be signed by the 
named DBE and the Contractor.  The named DBE shall be from a list of certified DBEs available 
from CDOT.  In addition, the named DBE(s) shall be certified to perform the type of work 
they will be contracted to do.
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D. The prime Contractor shall provide a fully executed copy of each agreement with each DBE named to 
achieve the goal indicated in III-B to CDOT’s unit administering the Contract. 

E. The Contractor is required, should there be a change in a DBE they submitted in III-C, to submit 
documentation to CDOT’s unit administering the Contract which will substantiate and justify the 
change, (i.e., documentation to provide a basis for the change for review and approval by CDOT’s 
unit administering the Contract) prior to the implementation of the change.  The Contractor must 
demonstrate that the originally named DBE is unable to perform in conformity to the scope of 
service or is unwilling to perform, or is in default of its Contract, or is overextended on other jobs.  
The Contractor’s ability to negotiate a more advantageous agreement with another 
subcontractor is not a valid basis for change.  Documentation shall include a letter of release from 
the originally named DBE indicating the reason(s) for the release. 

F. Contractors subcontracting with DBEs to perform work or services as required by this Special 
Provision shall not terminate such firms without advising CDOT’s unit administering the Contract in 
writing, and providing adequate documentation to substantiate the reasons for termination if the 
DBE has not started or completed the work or the services for which it has been contracted to 
perform. 

G. When a DBE is unable or unwilling to perform or is terminated for just cause the Contractor shall 
make good faith efforts to find other DBE opportunities to increase DBE participation to the extent 
necessary to at least satisfy the goal required by III-B. 

H. In instances where an alternate DBE is proposed, a revised submission to CDOT’s unit administering 
the Contract together with the documentation required in III-C, III-D, and III-E, must be made for its 
review and approval. 

I. Each quarter after execution of the Contract, the Contractor shall submit a report to CDOT’s unit 
administering the Contract indicating the work done by, and the dollars paid to the DBE for the 
current quarter and to date. 

IV. MATERIAL SUPPLIERS OR MANUFACTURERS

A. If the Contractor elects to utilize a DBE supplier or manufacturer to satisfy a portion or all of the 
specified DBE goal, the Contractor must provide the CDOT with: 

1. An executed “Connecticut Department of Transportation DBE Supplier/Manufacturer Affidavit” 
(sample attached), and 

2. Substantiation of payments made to the supplier or manufacturer for materials used on the 
project.

B. Credit for DBE suppliers is limited to 60% of the value of the material to be supplied, provided such 
material is obtained from a regular DBE dealer.  A regular dealer is a firm that owns, operates, or 
maintains a store, warehouse or other establishment in which the materials or supplies required for 
the performance of the Contract are bought, kept in stock and regularly sold or leased to the public in 
the usual course of business.  To be a regular dealer, the firm must engage in, as its principal 
business, and in its own name, the purchase and sale of the products in question.  A regular dealer in 
such bulk items as steel, cement, gravel, stone and petroleum products, need not keep such products 
in stock if it owns or operates distribution equipment.  Brokers and packagers shall not be regarded 
as material suppliers or manufacturers. 
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C. Credit for DBE manufacturers is 100% of the value of the manufactured product.  A manufacturer is 
a firm that operates or maintains a factory or establishment that produces on the premises the 
materials or supplies obtained by the Department of Transportation or Contractor. 

V. NON-MANUFACTURING OR NON-SUPPLIER DBE CREDIT:

A. Contractors may count towards their DBE goals the following expenditures with DBEs that are not 
manufacturers or suppliers: 

1. Reasonable fees or commissions charged for providing a bona fide service such as professional, 
technical, consultant or managerial services and assistance in the procurement of essential 
personnel, facilities, equipment materials or supplies necessary for the performance of the 
Contract provided that the fee or commission is determined by the CDOT to be reasonable and 
consistent with fees customarily allowed for similar services. 

2. The fees charged for delivery of materials and supplies required on a job site (but not the cost of 
the materials and supplies themselves) when the hauler, trucker, or delivery service is a DBE but is 
not also the manufacturer of or a regular dealer in the materials and supplies, provided that the fees 
are determined by the CDOT to be reasonable and not excessive as compared with fees 
customarily allowed for similar services. 

3. The fees or commissions charged for providing bonds or insurance specifically required for the 
performance of the Contract, provided that the fees or commissions are determined by the CDOT 
to be reasonable and not excessive as compared with fees customarily allowed for similar services. 

VI. BROKERING

A. Brokering of work by DBEs who have been approved to perform subcontract work with their own 
workforce and equipment is not allowed, and is a Contract violation. 

B. DBEs involved in the brokering of subcontract work that they were approved to perform may be 
decertified. 

C. Firms involved in the brokering of work, whether they are DBEs and/or majority firms who engage in 
willful falsification, distortion or misrepresentation with respect to any facts related to the project shall 
be referred to the U.S. Department of Transportation’s Office of the Inspector General for prosecution 
under Title 18, U.S. Code, Section 10.20. 
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VII. REVIEW OF PRE-AWARD GOOD FAITH EFFORTS

A. If the Contractor does not document commitments by subcontracting and/or procurement of material 
and/or services that at least equal the goal stipulated in III-B before execution of the Contract, or 
document a plan which indicates how the Contractor intends to meet the goal in future phase(s) of the 
work, the Contractor must document the good faith efforts that outline the specific steps it took to meet 
the goal.  Execution of the Contract will proceed if the Contractor’s good faith efforts are deemed 
satisfactory and approved by CDOT.  To obtain such an exception, the Contractor must submit an 
application to CDOT’s Director of Contract Administration or CDOT’s unit administering the 
Contract, which documents the specific good faith efforts that were made to meet the DBE goal.  
Application forms for Review of Pre-Award Good Faith Efforts are available from CDOT’s 
Division of Contract Administration.

The application must include the following documentation: 

1. a statement setting forth in detail which parts, if any, of the Contract were reserved by the 
Contractor and not available for subcontracting; 

2. a statement setting forth all parts of the Contract that are likely to be sublet; 

3. a statement setting forth in detail the efforts made to select subcontracting work in order to likely 
achieve the stated goal; 

4. copies of all letters sent to DBEs; 

5. a statement listing the dates and DBEs that were contacted by telephone and the result of each 
contact; 

6. a statement listing the dates and DBEs that were contacted by means other than telephone and the 
result of each contact; 

7. copies of letters received from DBEs in which they declined to bid or submit proposals; 

8. a statement setting forth the facts with respect to each DBE bid/proposal received and the 
reason(s) any such bid/proposal was declined; 

9. a statement setting forth the dates that calls were made to CDOT’s Division of Contract 
Compliance seeking DBE referrals and the result of each such call; and 

10. Any information of a similar nature relevant to the application. 

B. All applications shall be submitted to the Director of Contract Administration or CDOT’s unit 
administering the Contract.  Upon receipt of the submission of an application for review of pre-award 
good faith efforts, CDOT’s Director of Contract Administration or CDOT’s unit administering the 
Contract shall submit the documentation to the Division of Contract Compliance who will review the 
documents and determine if the package is complete and accurate and adequately documents the 
Contractor’s good faith efforts.  Within fourteen (14) days of receipt of the documentation the Division 
of Contract Compliance shall notify the Contractor by certified mail of the approval or denial of its 
good faith efforts. 



Oct.-00 

8 OF 12 

C. If the Contractor’s application is denied, the Contractor shall have seven (7) days upon receipt of 
written notification of denial to request administrative reconsideration.  The Contractor’s request for 
administrative reconsideration should be sent in writing to:  Director of Contract Administration or 
CDOT’s unit administering the Contract, P.O. Box 317546, Newington, CT 06131-7546.  The Director 
of Contract Administration or CDOT’s unit administering the Contract will forward the Contractor’s 
reconsideration request to the DBE Screening Committee.  The DBE Screening Committee will 
schedule a meeting within fourteen (14) days from receipt of the Contractors request for administrative 
reconsideration and advise the Contractor of the date, time and location of the meeting.  At this 
meeting the Contractor will be provided with the opportunity to present written documentation and/or 
argument concerning the issue of whether it made adequate good faith efforts to meet the goal.  Within 
seven (7) days following the reconsideration meeting, the chairperson of the DBE Screening 
Committee will send the contractor via certified mail a written decision on its reconsideration request, 
explaining the basis of finding either for or against the request.  The DBE Screening Committee’s 
decision is final.  If the reconsideration is denied, the Contractor shall indicate in writing to the 
Director of Contract Administration or CDOT’s unit administering the Contract within fourteen 
(14) days of receipt of written notification of denial, the DBEs it will use to achieve the goal 
indicated in III-B.

D. Approval of pre-execution good faith efforts does not relieve the Contractor from its obligation to 
make additional good faith efforts to achieve the DBE goal should contracting opportunities arise 
during actual performance of the Contract work. 
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APPENDIX A TO 49 CFR PART 26 – GUIDANCE CONCERNING GOOD FAITH EFFORTS 

I. When, as a recipient, you establish a Contract goal on a DOT-assisted Contract, a Bidder/Contractor 
must, in order to be responsible and/or responsive, make good faith efforts to meet the goal.  The 
Bidder/Contractor can meet this requirement in either of two ways.  First, the Bidder/Contractor can 
meet the goal, documenting commitments for participation by DBE firms sufficient for this purpose.  
Second, even if it doesn’t meet the goal, the Bidder/Contractor can document adequate good faith 
efforts.  This means that the Bidder/Contractor must show that it took all necessary and reasonable 
steps to achieve a DBE goal or other requirement of this part which, by their scope, intensity, and 
appropriateness to the objective, could reasonably be expected to obtain sufficient DBE participation, 
even if they were not fully successful. 

II. In any situation in which you have established a Contract goal, Part 26 requires you to use the good 
faith efforts mechanism of this part.  As a recipient, it is up to you to make a fair and reasonable 
judgment whether a Bidder/Contractor that did not meet the goal made adequate good faith efforts.  It 
is important for you to consider the quality, quantity, and intensity of the different kinds of efforts that 
the Bidder/Contractor has made.  The efforts employed by the Bidder/Contractor should be those that 
one could reasonably expect a Bidder/Contractor to take if the Bidder/Contractor were actively and 
aggressively trying to obtain DBE participation sufficient to meet the DBE Contract goal.  Mere pro 
forma efforts are not good faith efforts to meet the DBE Contract requirements.  We emphasize, 
however, that your determination concerning the sufficiency of the firm’s good faith efforts is a 
judgment call:  meeting quantitative formulas is not required. 

III. The Department also strongly cautions you against requiring that a Bidder/Contractor meet a Contract 
goal (i.e., obtain a specified amount of DBE participation) in order to be awarded a Contract, even 
though the Bidder/Contractor makes an adequate good faith efforts showing.  This rule specifically 
prohibits you from ignoring bona fide good faith efforts. 

IV. The following is a list of types of actions which you should consider as part of the Bidder/Contractor’s 
good faith efforts to obtain DBE participation.  It is not intended to be a mandatory checklist, nor is it 
intended to be exclusive or exhaustive.  Other factors or types of efforts may be relevant in appropriate 
cases.

A. Soliciting through all reasonable and available means (e.g. attendance at pre-bid meetings, 
advertising and/or written notices) the interest of all certified DBEs who have the capability to 
perform the work of the Contract.  The Bidder/Contractor must solicit this interest within 
sufficient time to allow the DBEs to respond to the solicitation.  The Bidder/Contractor must 
determine with certainty if the DBEs are interested by taking appropriate steps to follow up initial 
solicitations. 

B. Selecting portions of the work to be performed by DBEs in order to increase the likelihood that the 
DBE goals will be achieved.  This includes, where appropriate, breaking out Contract work items 
into economically feasible units to facilitate DBE participation, even when the prime Contractor 
might otherwise prefer to perform these work items with its own forces. 
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C. Providing interested DBEs with adequate information about the plans, specifications, and 
requirements of the Contract in a timely manner to assist them in responding to a solicitation. 

D. (1) Negotiating in good faith with interested DBEs.  It is the Bidder/Contractor’s responsibility to 
make a portion of the work available to DBE subcontractors and suppliers and to select those 
portions of the work or material needs consistent with the available DBE subcontractors and 
suppliers, so as to facilitate DBE participation.  Evidence of such negotiation includes the 
names, addresses, and telephone numbers of DBEs that were considered; a description of the 
information provided regarding the plans and specifications for the work selected for 
subcontracting; and evidence as to why additional agreements could not be reached for DBEs 
to perform the work. 

(2) A Bidder/Contractor using good business judgment would consider a number of factors in 
negotiating with subcontractors, including DBE subcontractors, and would take a firm’s price 
and capabilities as well as Contract goals into consideration.  However, the fact that there may 
be some additional costs involved in finding and using DBEs is not in itself sufficient reason 
for a Bidder/Contractor’s failure to meet the Contract DBE goal, as long as such costs are 
reasonable.  Also, the ability or desire of a prime Contractor to perform the work of a Contract 
with its own organization does not relieve the Bidder/Contractor of the responsibility to make 
good faith efforts.  Prime Contractors are not, however, required to accept higher quotes from 
DBEs if the price difference is excessive or unreasonable. 

E. Not rejecting DBEs as being unqualified without sound reasons based on a thorough investigation 
of their capabilities.  The Contractor’s standing within its industry, membership in specific groups, 
organizations, or associations and political or social affiliations (for example union vs. non-union 
employee status) are not legitimate causes for the rejection or non-solicitation of bids/proposals in 
the Contractor’s efforts to meet the project goal. 

F. Making efforts to assist interested DBEs in obtaining bonding, lines of credit, or insurance as 
required by the recipient or Contractor. 

G. Making efforts to assist interested DBEs in obtaining necessary equipment, supplies, materials, or 
related assistance or services. 

H. Effectively using the services of available minority/women community organizations; 
minority/women Contractors’ groups; local, state, and Federal minority/women business 
assistance offices; and other organizations as allowed on a case-by-case basis to provide assistance 
in the recruitment and placement of DBEs. 
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V. In determining whether a Bidder/Contractor has make good faith efforts, you may take into account the 
performance of other bidder/Contractors in meeting the Contract.  For example, when the apparent 
successful Bidder/Contractor fails to meet the Contract goal, but others meet it, you may reasonably raise 
the question of whether, with additional reasonable efforts, the apparent successful Bidder/Contractor could 
have met the goal.  If the apparent successful Bidder/Contractor fails to meet the goal, but meets or exceeds 
the average DBE participation obtained by other Bidder/Contractors, you may view this, in conjunction 
with other factors, as evidence of the apparent successful Bidder/Contractor having made good faith efforts. 
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CONNECTICUT DEPARTMENT OF TRANSPORTATION 
DBE SUPPLIER/MANUFACTURER AFFIDAVIT 

This affidavit must be completed by the State Contractor’s DBE notarized and attached to the Contractor’s request to utilize a DBE
supplier or manufacturer as a credit towards its DBE Contract requirements; failure to do so will result in not receiving credit towards the 
Contract DBE requirement. 

                    State Project No.                                                           

                    Federal Aid Project No.                                                 

                    Description of Project                                                                                                                                                      

I,                                                                                     , acting in behalf of                                                                                           
   (Name of person signing Affidavit)                                                                 (DBE person, firm, association or organization) 
of which I am the                                                                 certify and affirm that                                                                                           
                                        (Title of Person)                                                                         (DBE person, firm, association or organization) 

is certified Connecticut Department of Transportation DBE.  I further certify and affirm that I have read and understand 49 CFR, Sec. 
26.55(e)(2), as the same may be revised. 

I further certify and affirm that                                                                                                                      will assume the actual and 
                                                                          (DBE person, firm, association or organization) 

contractual responsibility for the provision of the materials and/or supplies sought by                                                             .
                                                                                                                                                         (State Contractor) 
If a manufacturer, I produce goods from raw materials or substantially alter them before resale, or if a supplier, I perform a commercially 
useful function in the supply process. 

I understand that false statements made herein are punishable by Law (Sec. 53a-157), CGS, as revised). 

                                                                                                                                                                          
                    (Name of Organization or Firm) 

                                                                                                                                                                          
                    (Signature & Title of Official making the Affidavit) 

Subscribed and sworn to before me, this            day of                                20          .

Notary Public (Commissioner of the Superior Court) 

My Commission Expires 

CERTIFICATE OF CORPORATION 

I,                                                                         , certify that I am the                                                                                           (Official) 
of the Organization named in the foregoing instrument; that I have been duly authorized to affix the seal of the Organization to such 
papers as require the seal; that                                              , who signed said instrument on behalf of the Organization, was then  
                                                        of said Organization; that said instrument was duly signed for and in behalf of said Organization by 
authority of its governing body and is within the scope of its organizational powers. 

                                                                                                                                                                                                
                                                                            (Signature of Person Certifying)                                  (Date) 
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I. RESEARCH PROBLEM AND ITS SIGNIFICANCE

Expansion joint systems are integral components in bridges designed to accommodate cyclic 
movements. Properly functioning bridge expansion joint systems accommodate these movements 
without imposing significant secondary stresses on the superstructure. Sealed expansion joint 
systems provide barriers preventing runoff water and deicing chemicals from passing through the 
joint onto bearing and substructure elements below the bridge deck. Water and deicing chemicals 
have a detrimental impact on overall structural performance by accelerating degradation of 
bridge deck, bearing, and structural failure. In fulfilling their functions, expansion joints must 
provide a reasonably smooth ride for motorists.  

As a result of their geometric configuration and the presence of multiple-axle vehicles, 
expansion joint elements are generally subjected to a significantly larger number of loadings than 
other structural members. In selecting a particular expansion joint system, the designer must 
carefully assess specific requirements. Magnitude and direction of movement, type if structure, 
traffic volumes, climatic conditions, skew angles, initial. And life cycle costs, and past 
performance of alternative systems must all be considered.  

Many different systems exist for accommodating small bridge movement ranges. The 
common systems are steel sliding plates, elastometric compression seal, preformed closed cell 
foam, epoxy-bonded elastometric glands, asphaltic plug joints, bolt-down elastometric panels, 
and poured sealants. To date, many traditional methods of expansion joint engineering have 
failed to provide longevity to owner agencies and have created much doubt in the bridge 
engineering community as to the viability of presently in use systems. It, therefore, becomes 
imperative to select an appropriate joint system with due regard to its long-term performance.  

New England’s state highway agencies have recognized the on-going problems associated 
with bridge expansion joint leakage and desire to develop economical joints that are easy to 
install and maintain and will accommodate movements for several years while remaining water 
tight. Since the majority of New England’s bridges have short expansion lengths, there is a real 
need to develop durable joint systems for movements up to 1.5 inches. Numerous types of joints 
have been experimented with and most reply on a seal compressed and placed in position or a 
gland that is held in a locking extrusion at either side of the joint. With time, most of these 
systems begin leaking at the interface of the joint seal and the sides of the joint, or the seal itself 
becomes damaged. The leakage leads to accelerated deterioration of the substructure, bearings 
and superstructure beams under the joint. 

II. OBJECTIVE OF THE RESEARCH

The main objective of this research is to develop, based on analysis of relevant existing 
expansion joint sealing systems, most durable joint sealing material design for small movement 
bridge expansion joints in New England States. This project will look into selection of an 
appropriate sealing material (recently developed polymers) and ascertain its suitability by 
laboratory validation testing. 
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 The following primary functional requirements should be borne in mind during the selection 
of an expansion joint sealing system: 

1. Accommodate total contraction and expansion movements up to 1.5 inches, combined 
with shear stress to  simulate skewed bridges, for an expected life cycle of 10 years; 

2. Securely bond to the sides of a steel or concrete joint opening with the understanding that 
surfaces on rehabilitation jobs will likely be contaminated with minor rust, some 
remaining adhesive, or moisture; 

3. Be able to expand, contract, and take shear stress without developing significant stress 
within the material or at the joint interface 

4. Be applied at ambient temperature using commonly available equipment, preferably as a 
1 component material, with as long as shelf life a possible; 

5. Be constructed in place using common materials for forms such as common backer rod 
(i.e. Polyethylene) or other easily found materials; 

6. Be able to withstand debris forced into the system by traffic; 
7. Be stable in the presence of sunlight, deicing chemicals, and petroleum products; 
8. Be easily repairable – relatively easy removal of damages section and replacement with a 

new section able to bond with the existing system; and 
9. Be capable of use in vertical joints at the face of curbs with the same qualities and 

makeup except for minor variation in properties such as viscosity. 

III. METHODOLOGY AND PROPOSED TASKS 

 Before the specific major tasks that are proposed to be carried out in this project, a brief 
introductory accounts on the general design criteria and common types of small movement range 
joints will be presented. 

Bridge Joint General Design Criteria 

Expansion joints accommodate movements produced by concrete shrinkage and creep, post-
tensioning, thermal variations, dead and live loads, wind and seismic loads, and structure 
settlements. Concrete shrinkage, post-tensioning shortening, and thermal variations are generally 
taken into account explicitly in design calculations. Because of uncertainties in predicting, and 
the increased costs associated with accommodating large displacements, seismic movements are 
usually not explicitly included in calculations. However, it may be worthwhile for bridge 
designers to consider the performance of expansion joint during lesser intensity seismic events 
(Gloyd, 1996). 

Expansion joints should be designed to accommodate all shrinkage occurring after their 
installation. For unrestrained concrete, ultimate shrinkage strain after installation, , may be 
estimated as 0.0002. More detailed estimations can be used which include the effect of ambient 
relative humidity and volume-to-surface ratios. Shrinkage shortening of the bridge deck, shrink,
in mm, is calculated as  

mmmLtribshrink /1000.)..(                           (1)
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where
Ltrib= tributary length of structure subject to shrinkage; m 

1.= ultimate shrinkage strain after expansion joint installation; estimated as 0.0002 in lieu of 
more refined calculations 

 = factor accounting for restraining effect imposed by structural elements installed before slab 
in cast 

 = 0.0 for steel girders, 0.5 for precast prestressed concrete girders, 0.8 for concrete box 
girders and T-beams, 1.0 for flat slabs. 

 Thermal displacements are calculated using the maximum and minimum anticipated bridge 
deck temperatures. These extreme values are functions of the geographic location of the 
structure and the bridge type. Thermal movement, in mm, is calculated as 

mmmTLtribtemp /1000)..(                                             (2)

Where  
  = coefficient of thermal expansion; 0.000011 m/m/oC for concrete and 0.000012 m/m/oC for 

steel
 Ltrib= tributary length of structure subject to thermal variation; m 

T  = temperature variation oC

 Any other predictable movements following joint installation, such as concrete post-
tensioning shortening and creep, should also be included in the design calculations.

Types of Small Movement Joints 

Sliding Plate Joints 
 Steel sliding plates (Fig. 1) have been used extensively in the past for expansion joints in 
both concrete and timber bridge decks. Two overlapping steel plates are attached to the bridge 
deck, one on each side of the expansion joint opening. They are generally installed so that the 
top surfaces of the plates are flush with the top of the bridge deck. The plates are generally 
bolted to timber deck panels or embedded with steel anchorages in to a concrete deck. Steel 
plate widths are sized to accommodate anticipated total movements. Standard steel sliding 
plates do not generally provide an effective seal against intrusion of water and deicing 
chemicals into the joint and on to substructure elements. As a result of plate corrosion and 
debris collection, the steel sliding plates often bind up, impeding free movement of the 
superstructure.

Compression Seal Joints 
 Compression seals, shown in Fig. 2, are continuous elastometric sections, typically with 
extruded internal web systems, installed within an expansion joint gap to seal the joint 
effectively against water and debris infiltration. Compression seals are held in place by 
mobilizing friction against adjacent vertical joint faces. Hence, design philosophy requires that 
they be sized and installed to be always in a state of compression. To minimize slippage and 
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maximum compression seal performance, a joint may be formed narrower than the design 
width, then sawcut immediately prior to compression seal installation. 

Fig. 1. Sliding Plate Joint (Cross Section) 

Fig. 2. Compression Seal Joint (Cross Section) 

Asphaltic Plug Joints 
 Asphaltic plug joints (Fig.3) comprise liquid polymer and graded aggregates compacted in  
modified asphalt (PMA). The PMA is installed continuously within a block out centered over 
the expansion joint opening with the top of the PMA flush with the roadway surface. A steel 
plate retains the PMA at the bottom of the block out during installation. The binder material is 
generally installed in heated form. Aggregate gradation, binder properties, and construction 
quality are critical to asphaltic plug joint performance. 
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 Two critical material properties, namely, relaxation and glass-transition temperature, Tg,
are required to qualify APJ material. It is found that APJs should not be installed in areas where 

Fig. 3. Asphaltic Plug Joint (Cross Section) 

the lowest anticipated temperature is below Tg. The relaxation of the APJ material should be 
sufficient to relieve the stress due to applied thermal displacement (Bramel et al., 2000). 

Poured Sealant Joints 
 Durable low-modulus sealants, poured cold to provide watertight expansion joint seals as 
shown in Fig. 4, have been used in new construction and in rehabilitation projects. Most silicone

Fig. 4. Poured Sealant Joint (Cross Section) 
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sealants possess good elastic performance over a wide range of temperatures while 
demonstrating high levels of resistance to UV and ozone degradation. Rapid curing sealants are 
ideal candidates for rehabilitation in situations where significant traffic disruption from 
extended traffic lane closure is unacceptable. 

Proposed Tasks 

 The proposed research work will be carried our in the following steps. 

Task 1. Literature Search 
 For several decades, numerous studies have been reported on the subject related to different 
types of expansion joints and sealing systems. The specifications of bridge joints are summarized 
in Section 14.5 in AASHTO LRFD Bridge Design Specifications (1998). These specifications 
are to be followed while selecting and designing an appropriate expansion bridge joint. Sufficient 
literature is available on the requirements, performance specification, field performance and 
laboratory tests (Burkhardt and Almer 1986, Busch 1981, Linfante 1981, Gallagher 1981, Gaus 
1981, Manning and Witecki 1981, Kozlov 1981, Panek 1986, Puccio 1986, Seibel 1981 etc.).

 A suitable design of deck joints and bearings in highway bridges should take into account 
the environmental conditions existing in the location of the bridge. The design recommendations, 
which allow accurate prediction of thermal movements, depending on the location of the bridge, 
the longitudinal type of the bridge deck, the cross section type and other factors significantly 
affect the thermal response of the bridge (Emerson 1981, Muller-Rochholz 1986, Mirambell and 
Costa 1996). 

 Improvements in technology and new design methods have resulted in several innovative 
expansion joints. A new generation plug joint called “Mini Plug Joint” (MPJ), a new and 
innovative approach to the Asphaltic plug joints (APJ), is introduced (Baker and Adams 1996). 
A large scale accelerated testing facility designed and constructed at the university of Central 
Florida had tested over twenty different deck joints for wear, abrasion, impact loading, and 
leakage. Many failure criteria were observed during the course of testing. The e testing program 
also established a simulated life expectancy for each joint system as a result of its performance 
under full-scale live loading, during a five-week test period (Kuo and Waddell 1996). 

 The use of Silicone sealants offers a viable solution in sealant technology (Spells and 
Klosowski 1981). The properties, performance and installation of silicone sealants are also 
discussed. The performance of bridge joints in a seismic area is important in areas prone to 
seismic activity (Seim and Larsen 1981, Malhotra 1998).  An attempt is made towards the study 
of fatigue response failures of expansion joints (Kaczinski et al 1996, Connor and Dexter 1999, 
Roeder et al. 1994). 

The first task in the proposed research will be to identify and evaluate the existing types of 
expansion joints. Although four types of bridge joints commonly used are identified and briefly 
described above, a thorough review of the existing literature will be conducted to understand the 
performance of these joints in detail. In addition to these 4 joints, the proposed study will also 
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identify and review the performance of other types of joints that may exist. To begin with, a 
thorough literature search will be conducted using the Transportation Research Information 
Services (TRIS) and the Research in Progress (Rip) databases. The Departments of 
Transportation for the New England states, along with other state DOT’s, will be contacted to 
obtain the data. In addition, literature and data will be collected from relevant journals, 
conference proceedings, and other sources using computer databases other than TRIS and Rip.  

The results of the literature search will be summarized and reported to the Technical 
Committee before proceeding with development of a joint sealing system. Search for any 
available research and survey any of the states DOT’s for anyone who may have installed a 
similar type of joint sealing system. 

Task 2. Laboratory Testing and Development Work 
After reviewing the existing literature on expansion joint sealants, the most viable expansion 

joint system will be proposed. Recently developed polymers in combination with carbon fibers 
and ground rubber will be investigated for this purpose. Although the final selection a type of 
joint sealant material will be determined after Task 1 above with the input from the NETC 
Technical Committee, proposed below is a possible candidate material for further study in this 
project:

Development of New Sealant Material

 Silicone sealants for concrete are well-established as the Cadillac of sealant systems.  As 
such, they have extremely long life, flexibility under all temperature conditions, outstanding 
moisture resistance and reasonable UV resistance, which can be improved with additives, and 
outstanding adhesion to a wide variety of surfaces.

 Silicone chemistry is extremely versatile, with both one- and two-part room-temperature-
curing formulations available, as well as one or two part thermally curing varieties.  Foams can 
be made using two-part systems. 

 The drawbacks of silicone sealants are several and important.  Cost is high, relative to 
rubber-modified asphalt or even polyurethanes.  In addition, the strength of the elastomer is low, 
so resistance to damage by the penetration of pebbles is limited.   

One possible route to improving on these two properties is to switch to silicone foams 
[e.g., Stadelmann (2001), Vincent (1972)].  The normal method of foaming employs a two-part 
formulation with one ingredient containing a hydrosilane and the other an alcohol.  When mixed, 
the reaction proceeds as follows: 

-(CH3)2Si-H + ROH  -(CH3)2Si-OR + H2

with the hydrogen gas forming the bubbles resulting in a closed-cell foam [Dubiel et al. (1983)].  
The alkoxy silane group is then available for reaction with water on the surface of the concrete to 
form silanol, which then condenses to form a silicone elastomer coating on the concrete.  The 
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hydrosilane can also react with silanol groups to form hydrogen and extend the length of the 
chain.  As expansion can be high, cracks can be filled with less material, which will lower cost 
and partially compensate for the generally higher cost of the hydrosilane-functionalized 
prepolymers.  The foam structure can often localize the damage created by penetration, and its 
low stiffness will prevent the transfer of shear stress to the fragile concrete-polymer interface.  
However, testing this hypothesis would be a major aspect of the research. 

Starting formulations would be roughly: 
Code  Composition Weight, g 
U Basic H6a Polydimethylsiloxane 

(vinyl content = 0.13 mol/g) 1
U Basic U1 Polydimethylsiloxane 

(vinyl content = 0.13 mmol/g) 4
430 Poly (dimethylsiloxane-co-

hydrogenmethylsiloxane) 
(Si-H content = 4.3 mmol/g) 

0.35 

Pt/L Platinum Catalyst 
( 2 % Pt) 

0.01 

isopropanol - 0.05 
aDow-Corning designations; other suppliers could be substituted. 

but would be adjusted to achieve the desired modulus, reaction time and foam density.  In this 
formulation the vinyl-substituted prepolymers give the curing reaction, whereas the hydrogen-
substituted resin provides both the foaming and the crosslinking. 

As controls, we would use commercially available sealants (1- and 2-part).  These are
widely advertised on the web.  It is important to have wet aging treatments of the joints; this 
could be done using concrete discs which could be loaded in shear after aging. 

Laboratory Tests
Samples of this type of joint sealant will be prepared in laboratory and a series of tests will 

be conducted to evaluate the joint sealant's performance. Some major characteristics/parameters 
that will be studied and evaluated include, but not limited to, to the following:  

(1) Adhesion characteristic, (2) Puncture ability, (3) Recovery (elasticity), (4) Repetitive 
movement, (5) Impact strength, (6) Tear resistance, (7) Tensile/compressive strength, (8) Shear 
strength,  and (9) Temperature sensitivity. 

Specimens for laboratory testing will be assemblies consisting of the candidate seal model 
mounted on concrete slabs, simulating the actual bridge deck joint construction. The specimen 
will be fastened to the mechanical apparatus capable of imparting a relative motion to the slabs. 
An account of the laboratory testing conditions for a few laboratory tests is given below: 

The above parameters/characteristics will be studied on a prototype joint system with the 
sealant material subjected to cyclic loading (loading and unloading) under universal loading 
machine. The prototype will also be subjected to repetitive loading under MTS machine to study 
the joint movement and fatigue. The specimen will be subjected to several cycles of the full 
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temperature range experienced in the field, and the load test will be repeated at various 
temperature values. 

 Reproducing in the laboratory the complex aging conditions of the field is generally not 
possible. Thus, it is difficult to evaluate in laboratory the combined effects of factors (e.g. 
weathering, impact, abrasion, thermal effects, etc.) that exist in the field acting simultaneously on 
bridge joints. However, an attempt will be made to simulate and evaluate in the laboratory the 
effects of some possible factors acting simultaneously on the bridge joints. An approach that can 
be used is to compare the effects of simpler aging conditions on test materials vs. sealants of 
known field performance.  Thus, static aging under water at an elevated temperature can be 
easily done.  Incorporating temperature swings can also be done, but at the expenditure of 
considerable resources.  A combination of moisture, elevated temperature, temperature swings 
and mechanical vibration becomes exceedingly difficult.  As a simplifying substitute, we would 
age with moisture at elevated temperature and then separately with mechanical vibration under 
water, but at room temperature.  The results with the novel test materials and the control(s) 
would then be compared using both aging conditions. 

 Based on the work accomplished above, the following important recommendations for 
implementing an appropriate joint sealant system will be developed: 
(a) specific  materials and mixture, (b) feasible installation methods in the field, (c)  applications 
and limitations, (d) proposed specification,  and  (e) the estimated cost of a typical installation 
procedure.

Task 3: Draft Final Report 
The results of the literature review and the laboratory testing will be presented in a 

convenient format for NETC’s implementation of the project in the field. The draft final report, 
through literature survey, will bring out the advantages and disadvantages of the existing bridge 
expansion joint sealants. The construction specification of the proposed joint system will also be 
highlighted in the draft final report. 

Task 4: Final Report 
A comprehensive final report will be prepared consolidating results from this research work 

after incorporating the NETC Technical committee’s comments. The final project report shall 
also contain a methodology for the demonstration and monitoring phase (Phase II) of the project. 
It also encompasses the resources required to go ahead with Phase II of the research proposal. A 
budget will also be proposed for Phase II work. 

IV. PROJECT DELIVERABLES, IMPACT TECHNOLOGY TRANSFER
AND IMPLEMENTATION

 The immediate deliverables from this project include the Final Report, presentations of 
findings, and recommendations to New England DOT personnel and other interested parties. A 
comprehensive Final report will be prepared containing, but not limited to, the following: 
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(a) all relevant research studies and data on the existing types of expansion joints sealing, 
their specifications, performance and the sealants materials presently in use will be 
presented in detail.

(b) the relevant laboratory tests on the proposed joint sealant will ascertain its validity in the   
field performance. The experimental program will also help in evaluating the durability 
of the joint system in the field. 

 The another aspect of the deliverables is technology transfer which will be accomplished by 
presenting the results from this project work to the New England DOT personnel and policy 
makers. In addition we also plan to continue presenting the project results to interested industry, 
academic institution, scientific and technical conferences, and other interested parties well after the 
project duration.  The results from the research will also be shared with technical and scientific 
communities through publications in conference proceedings and journals. Furthermore, this 
project will train at least one graduate student in the subject matter of the proposed research. A 
master's level thesis will be written. 

 In summary, the proposed research work has considerable practical significance since it will 
provide immediate benefit to all six (6) New England States for design, construction, and 
maintenance of bridge expansion joint system, including the sealant materials. Furthermore, this 
work will also benefit the New England industry having business highway construction and 
maintaining on bridge. Thus, the results from this work should contribute considerably in 
technology transfer.  

V. SCHEDULE OF MAJOR ACTIVITIES

The project duration is 12 months (52 weeks.) The project is proposed to begin on August 01, 
2003 and complete by July 31, 2004. The schedule of the tasks outlined above and other 
activities, including report writing/submission and meetings with the NETC technical 
committees is given below in text and graphical format (Figure 5). The approximate numbers of 
weeks for various major activities are as below: 

Task 1  (Literature Search) –  3 months (13 weeks) 
Task 2 (Laboratory, Testing, and Development Work) --  6 months (26 weeks) 
Task 3 (Draft Final Report) – 1 month (4 weeks) 
Task 4  (Final Report) -- 1 month (4 weeks) 

4 Quarterly Progress Report preparation and submission –4 weeks   
3 meeting with the NETC Technical Committee – 1 week 

The quarterly reports will be submitted in the end of 3 months, 6 months, 9 months and 12 
months. The draft final report will be submitted approximately 4 months (16 weeks) before the 
project completion date to allow the 90 days (12 weeks) time desired for receiving the comments 
from the NETC Technical Committee and to allow approximately four weeks period for revision 
of the report.  
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There will be three meetings with the NETC Technical Committee during the project period 
(approximately in the beginning of the 4th month, 7th month and 11th month.) The principal 
investigator and the research team members will make presentations to the Committee on the 
accomplishments as of the date of the meeting. At the last  Technical Committee it is envisioned 
that the research team will get preliminary comments on the Final draft report and some direction 
on the Phase II activities regarding the expansion joint systems used to combat small bridge 
movements.

ACTIVITIES
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

TASK 1

TASK 2

TASK 3

TASK 4

Preparation and Submission of 
Quarterly Progress Reports (4)

Meetings with Technical 
Committee (3) X

ACTIVITIES
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

TASK 1

TASK 2(Cont'd…)

TASK 3 

TASK 4

Preparation and Submission of 
Quarterly Progress Reports 

(Cont'd...)

Meetings with Technical 
Committee (Cont'd...) X X

Figure 5. Schedule of Major Activities

WEEK No.

WEEK No.

WEEK No.

THIRD QUARTER

SECOND QUARTERFIRST QUARTER

WEEK No.
FOURTH QUARTER
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VI.  BUDGET AND TOTAL COST

(Proposed Project Duration:  August  01, 2003 –  July 31,  2004)

 Expense Items*      Sponsor (NETC) Institutional  
              Support**
A. Personnel salaries and wages: 

1. Senior Investigators 
  R. Malla (Principal Investigator) - Summer Sal.  $  7,500 
  M.Shaw (co-PI)  - Summer Sal.  .  $  7,500 

      2. Graduate Students (2) 
   Acad. year (15 hrs/week) - $12,536 each   $25,072 
   Summer stipends ($4,000 each)    $  8,000
   Total Salary          $48,072 

B. Fringe Benefits 
      1. R. Malla and M. Shaw (8% of summer salaries)  $  1,200 
 2. Graduate students (AY 13% and Summer 8%)   $  3,900
    Total Fringes          $  5,100 

 Total Salaries and Fringes      $53,172 

C. Travel:   In-state and out of state travel for project related   $  1,850  
  Businesses, including conference attendance

D. Equipment:           ---- 

E. Supplies/Contractual/miscellaneous:   
 1. Supplies: (lab supplies & materials, instrumentation,  $  4,500 
   test specimen prep.,  fixtures, software, etc.) 
      2. Reference articles, report, books etc.    $    975 

3. Report printing, photocopies, telephone, and    $  2,000 
   miscellaneous project related office supplies 
   

F. Consulting           ----   

G. Total  Direct Cost  (A+B+C+ D+E +F)    $62,497 

H. Total Indirect cost  (20%  of  Total Direct cost $66,667)  $12,499 
           ------------

TOTAL              $74,996  
-------------------------------------------------------------------------------------------------------------------------
Notes:  * For details, please see “Budget Justification” section below 
  ** Please see “Institutional Supports and Facilities” section below 
-------------------------------------------------------------------------------------------------------------------------
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Budget Justifications: 

A. Salaries:
 A1. The senior investigators (R. Malla and M. Shaw) will spend at least two weeks during 
summer months in the proposed project. The amount of compensation sought for this 
commitment of time is $7,500, which is approximately 3 weeks salary for R. Malla and 
approximately 2 weeks salary for M. Shaw, based on the 2002-2003 salary rate. 

 A2.  Two graduate assistants will be employed in the project, one will work in the structural 
testing and the other in the material development.  The student will spend at least 15 hours 
per week on the project work. 

B. Fringe Benefits: Self-explanatory. The fringe benefit rates are the University wide rates.

C. Travel:
The travel funds will be used to compensate the expenses incurred during in-state and out-of-
state travels for the project related purpose. The travel purposes may include, but not limited to, 
data and information collections, test sample collection, conferences and other meetings 
attendance for presenting research results from the project work. 

D. Equipment:
The existing test equipment available in the Department of Civil & Environmental Engineering 
and the Institute of Materials Science will be used.   

E. Supplies/Contractual/Miscellaneous:

E1. Supplies: These include, but not limited to, the following supplies, materials and 
instrumentation pieces needed for laboratory testing, e.g. currently available sealant materials, 
components needed for the development of new sealant material, load cells, strain gauges, etc.. 
This funds will also be used for building test fixtures and adjustments as needed to facilitate the 
testing with the existing loading equipment and facilities, including electrical circuit and other.  
Funds under this categories may also be used to purchase for needed computer software for the 
project. 

 E2. Self explanatory 
 E3. Report printing includes 100 copies of final project report. Other items are self explanatory 

F. Consulting:  None 

G.  Direct Cost: Self Explanatory 

H. Indirect Cost: The indirect/overhead charge rate for the NETC sponsored project at the 
University of Connecticut  is 20% of the total direct cost (University's current  indirect charge 
rate for other federal, corporate and other non-state government sponsored projects is 47% of 
direct cost).  
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VII. INSTITUTIONAL SUPPORT AND FACILITIES

 The University of Connecticut and its Department of Civil & Environmental Engineering 
are supporting the proposed research work substantially by providing release time for the principal 
investigator to work on the project, waiving the tuition for the graduate assistant employed in the 
project, and charging reduced overhead on the project. The total value of these three supports alone 
can amount to $70,444 if out-of-state tuition is considered and $51,644 if in-state tuition is 
considered (see below). These amounts are respectively about 94% and 69% of the amount 
($75,000) requested from the New England Transportation Consortium. Additional support will be 
available in term laboratory facilities and other in-kind support. The specifics on the university's 
support are presented below: 

Faculty Release Time: The University supports its faculty members by providing 
appropriate amount of academic year release time and applicable fringe benefits and indirect costs. 
The principal and co-principal investigators  (R. Malla and M. Shaw) intend to devote 5.0% of 
their academic year time in this project. Total academic salary contribution including salary, fringe 
benefit and indirect cost will be approximately $23,970 for the project duration of 1.0 year. 

Tuition Waiver: The University of Connecticut supports its faculty members' research by 
providing tuition waiver for Graduate Research Assistants supported by a funded research project. 
The full-time graduate student tuition for 2002-2003 academic year is approximately $14,800 (out-
of-state) and $5,400 (In-State). Total tuition waiver contribution for 2 full-time graduate students 
working on the proposed project for 1.0 year will be approximately $29,600 based on out-of-state 
tuition rate and $10,800 based on out-of-state rate. 

Indirect/Overhead Cost.  The University’s standard overhead/indirect cost rate for all 
federal, corporate and non-state agency sponsored work conducted at the University campus for 
FY 2004 (July 2003-June 2004) is 47% of the direct cost. However, the University is applying only 
20% overhead/indirect cost rate on this project. Thus, the saving in indirect cost is about $16,874 
(27% of $62,497).  

Institutional Facilities. The University of Connecticut is the Carnegie I Research 
institution and is the top public research university in New England. It has state-of-the art library 
and computing facilities dedicated to research and teaching. The Department of Civil & 
Environmental Engineering at the University of Connecticut, Storrs, CT has excellent structural 
engineering laboratory facilities. The following Equipment and Instrumentation relevant to the 
proposed research are available. 

Structural Testing Laboratory. The Civil and Environmental Engineering Department has a 
newly constructed structural testing laboratory, which includes a 40 ft. x 65 ft strong floor with 
over 20 ft. of head room. A 25-ton overhead crane services the entire floor and allows the testing of 
full size and complex structural members or systems.  An MTS Test-Star computer controlled 
loading system provides user definable testing functions controlled either by load or by 
displacement. A computer controlled data acquisition system, with a sampling rate of 500 
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measurements/sec records test data from strain gages, load cells, and displacement transducers. 
Other structural testing equipment includes two 400,000 lb. and 60,000 lb. capacity SATEC 
universal testing machines as well as an assortment of hydraulic actuators. The lab also has an 
Instron loading machine with temperature control chamber. These facilities will be used for 
determining response of the bridge joint to applied forces and deformation. Available is also a fully 
equipped machine shop in the School of Engineering. 

Institute of Materials Science: The Institute of Materials Science (IMS) houses a wide variety 
of instruments and facilities for preparing characterizing materials of all types.  Of particular 
importance to this work are the polymer processing and rheology facility where sealants can be 
modified and their shrinkage and relaxation properties characterized.  In particular, the stress-
relaxation properties of seals can be characterized using a controlled strain ARES rheometer with 
precise temperature control.  This will allow extrapolation of data to very long times.  An 
important aspect of sealer performance is surface preparation, including priming (e.g., Figure 4) .  
The IMS houses a range of instruments to characterize the surfaces of the steel, concrete or other 
mating members for the effectiveness of silane treatments and other primer formulations.  
Instruments include Auger analysis, SIMMS, SEM edax, XPS, ellipsometer, and various surface 
tension instruments.   

VIII. PROJECT MANAGEMENT AND QUALIFICATION OF SENIOR 
INVESTIGATORS

 This project is a joint effort among researchers in two multidisciplinary  areas of structural 
engineering and material science at the University of Connecticut. The research team for this 
project includes Dr. Ramesh B. Malla, Associate Professor of Civil Engineering;  Dr. Montgomery 
Shaw, Distinguished Professor of Institute of Materials Science; and two graduate students. Dr. 
Malla will serve as the Principal Investigator of the proposed project and will be directly 
responsible for the overall technical work, coordination and management of the project. Dr. Shaw 
will serve as the Co-Principal Investigator of the project and will contribute in research related to 
the joint sealant material aspect. Both the senior researchers have considerable research 
accomplishments and meaningful complimentary expertise directly relevant to the project topic.  

 Given below are brief narrative descriptions on Malla and Shaw. Their short resumes are 
attached in Appendix. 

RAMESH B. MALLA, Ph.D. (Principal Investigator) 

 Ramesh B. Malla's research experiences are in the areas of applied and structural mechanics, 
finite element analysis,  dynamics, and vibration of structures. His current research topics include 
damping devices/mechanism for structures including bridges, the monitoring of infrastructures and 
weigh-in-motion of highway vehicles using fiber optics, experimental and analytical studies of 
water processing granular materials, dynamic response of truss-like structures during progressive 
failure of the structures, and response of space structures. His research work has been supported by 
the National Science Foundation (NSF), the National Aeronautics and Space Administration 
(NASA), NCHRP program of the National Academy of Sciences, Connecticut Department of 



18

Economic Development, and Hamilton Sundstrand Space Systems International, Inc. Malla's 
research on the fiber optic weigh-in-motion system received sponsorship from the NCHRP-IDEA 
program.  
  Malla has been active in national and international professional activities. He is an active 
member of ASCE, ASME, AIAA, AAM, TRB, and IDEEA-USA. He has actively served/is 
serving on several ASCE technical Committees, several on the capacity of Committee chairs in the 
Aerospace Division. He has served in the organizing/steering committees of more than 12 national 
and international conferences,  served as Technical Co-chair for 2 international conferences and  
chaired/co-chaired  more than 25 technical sessions. He has also reviewed several national and 
international journals, and books. He has more than 50 technical journal and conference 
publications. He has edited an ASCE special volume entitled "Dynamics and Progressive Failure 
of Special Structures" in 1993. He was the Guest Editor for the April 1998 Special Issue of the 
Journal of Aerospace Engineering. He served on editorial boards of 5 conference proceedings. He 
is currently an Associate Editor of the AIAA Journal of Spacecraft and Rockets and also serves on 
the Editorial Board member of the ASCE Journal of Aerospace Engineering and the International 
Journal of Space Structures.

MONTGOMERY SHAW, Ph.D. (Co-Principal Investigator) 

 Montgomery Shaw's areas of research include the processing and characterization of polymer 
materials, rheology of complex fluids, dielectric properties of polymers, and the aging of polymers.  
He has been involved with research in these areas for over 35 years, which includes 7 years of 
industrial experience.  The research has resulted in more than 100 papers in refereed journals, and 
two monographs.   

Currently, Shaw holds the elected office of Treasurer of the Society of Rheology, and is Associate 
Editor of the IEEE Transactions on Dielectrics and Electrical Insulation.  He has also been named 
the A. T. DiBenedetto Distinguished Professor of Engineering.  He has organized and chaired 
numerous symposia at national and international meetings and has won several prestigious awards 
including the SPE International Award in 2002.  
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APPENDIX
RESUMES OF SENIOR INVESTIGATORS

RAMESH B. MALLA, Ph.D. 
Associate Professor of Civil Engineering 

Associate Head of Department, Department of Civil & Environmental Engineering 
University of Connecticut, Storrs, CT 06269-2037, U.S.A. 

Tel. (860)486-3683/Fax. (860)486-2298/email: mallar@engr.uconn.edu 

AREAS OF RESEARCH INTEREST AND SPECIALIZATION
Applied and Theoretical Structural and Geo Mechanics. Dynamics and Vibration of Structures.  
Stresses and Strains in Granular Material including Subgrade Support Soils. Highway Vehicles 
Weigh-in-Motion System using Fiber Optics. Analytical and Experimental Research. 

EDUCATION
1986 Ph.D. (Structural Mechanics) – Univ. of Massachusetts, Amherst, MA, U.S.A. 
1981 M.S. (Structural and Geo-Mechanics) – Univ. of Delaware, Newark, DE, U.S.A. 
1979 B.S. (Civil Engineering), 1st Division w/Distinction – Indian Institute of  

Technology, Kanpur, India. 

PROFESSIONAL EXPERINECE
09/1985 - Present – Department of Civil & Environmental Engineering, University of  

Connecticut (Visiting Faculty 1985-90, Assistant Professor 1990-96, Associate
Professor 1996--; Associate Head of Department 07/1998--). 

8/1998-12/1998 -- Hamilton Standard Space Systems International, Inc., CT (Visiting Faculty  
on sabbatical leave) 

1991-2000 – UConn Director, NASA/Connecticut Space Grant Consortium, CT. 
1992 & 1993 – Summer visiting faculty: NASA Lewis Research Center, Cleveland, OH. 
1983-85 – Research and Teaching Assistant, Department  of Civil Engineering, Univ. of   

Massachusetts, Amherst. 
1981-83 – Structural Engineer, United Engineers & Constructors, Inc., Philadelphia, PA. 
1979-81 – Research Assistant, Department Civil Engineering, University of Delaware,   

Newark, DE. 

HONORS & DISTINCTIONS
• Chair, Executive Committee, ASCE Aerospace Division, October 2001 (Member 1998-). 
•Guest Editor, J. of Aerospace Engineering, ASCE, Special Issue, April 1998.
•President's Award for Promoting Multiculturalism and Diversity, Univ. of Conn., May 1996. 
•The Chancellor's Award, ASCE Student Chapter (Faculty Advisor: R. Malla), Univ. of Conn.,  

May 1996. 
•External Examiner, Ph.D. Thesis, University of Queens Land, Brisbane, Australia, 1996.  
•NASA/OAI Certificate of Recognition for Research Contribution – NASA Lewis, 1993. 
•Founding Member and UConn PI, NASA/Conn. Space Grant College Consortium. 
•Outstanding Performance Award – SPACE 1994, 1996, 1998, and 2000 Conferences,

Albuquerque, NM. 
•Award of appreciation – UConn Asian American Studies Institute, Nov 1993. 
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•Who's Who in Am. Educ. (1992-); Who's Who in Sci. and Eng. (1993-); Who's Who in the  
World  (1994-). 

•Gold medal and certificate for academic achievement – The King of Nepal (1987). 
•Tau Beta Pi, Engineering Honor Society (1983).). 

RESEARCH GRANTS & AWARDS
  •NETC - -"Establish Subgrade Support Values for Typical Soils in New England," $80,000, Aug,  
    2002 - Jan 2004,  (PI/ with V. Janoo of U.S.Army CRREL (co-PI) ). 
  •NASA EPSCoR/CT Space Grant --  "On-Orbit Dynamics Response and Integrity of space Station  
    and Its Solar Arrays," $10,000' June 01, 2002-May 2003. 

•NASA – “A NASA EPSCoR Preparation Grant  Program to Stimulate Competitive  
Aerospace Research in Connecticut,” NASA Headquarters, Washington, D.C. ; June 01, 
1999 – May 31, 2001 (UConn PI). 

•Hamilton Sundstrand Space Systems International & Connecticut Space Grant Consortium  
– “Study of Oxygen Generation De-Ionizing Bed Structure for Space Station,” "Structural 
and Mechanical Studies of Water De-Ionizing Bed Structures," $18,000;  August 01, 1999-
July 31, 2002 (PI). 

•UConn/RAC – “An Innovative Fiber Optic Weigh-in-Motion System,” Research Advisory  
Council, Univ. of Connecticut, Storrs, CT; $10,652; June, 1999 – August, 2000 (PI)   

•National Academy of Sciences - "Dual Core FTDM Fiber-Optic WIM System," NCHRP- 
IDEA program, $89,000, Jun 1997-Aug. 1999 (PI, Co-I: N. Garrick). 

•NASA/Conn. Space Grant College Consortium, UConn PI., March 1991-Feb. 2000. 
•NSF, "Dynamic Behavior and Response of Truss Structures After the Onset of Progressive  

Collapse,"– Research Initiation Award, July 1991- June 1994: $69,920 (PI).. 
•CT Innovation, Inc., "Dynamic & Thermal Response of Space Payload Structures," July 1993- 

Jan. 1995: $100,000 (PI; Co-I: I. Orabi, U. of New Haven) 
•NASA/OAI Summer Faculty Fellowship, NASA Lewis Research Center, $11,000, June- Aug.  

1993.
•Metrilight, Inc., Southbridge, MA, "Monitoring of  Civil Infrastructures Using Fiber Optics,"

$5,000,  May 1995- 1997. 
•UConn/BRC - "A New Approach for Vibration Control of Structures," UConn Booth  

Research Center;  $6,000; Jan.-Dec. 1995 (PI). 
•UConn/PRC - "Fiber Optics for monitoring Civil Infrastructures," Photonics Research Center,

Univ. of Conn.; $5,500; Jan.-Dec. 1995 (PI). 
•UCRF - "Response of Orbiting Space Structures Under Dynamic Member Failure," UConn  

Research Found.; $7,099; Jan. 1995 - Jan. 1996 (PI). 

PROFESSIONAL ACTIVITIES

Editor/Editorial Board: •Guest Editor & Ed. Board, J. of Aerospace Engineering, ASCE; 
•Associate Editor, J. of Spacecraft & Rockets, AIAA; •Editorial Board, Internat. J. of Space 
Structures;  •Editor, a Special Volume, ASCE, 1993; •Editorial Boards, Procs. of the SPACE  
94, 96,98 and 200 Conferences; •Editorial Board, Proc., SDVNC'95 International Conf., Hong 
Kong, Dec. 1995. 
Professional Societies Memberships: •Am. Soc. of Civil Engineers; •Am. Soc. of Mechanical 
Engineers; •Am. Inst. of Aeronautics & Astrornautics (Senior Member, •Am. Academy of 
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Mechanics; •Transportation Research Board; •International Design for Extreme Environments 
Association (Founding Member.  
Executive Committee: Chair, ASCE Aerospace Division, October 2001 (Secretary 1998-99,  
Vice Chair 2000-2001) 
Technical Committees: •ASCE/ASD Comm. on Dynamics and Controls (Founding Chair 
1993-1994; Chair 1996-98; Control Group member 1993-); •Chair, ASCE SDM Conference 
Liaison Committee, 2000-; •Member, ASCE/Task Comm. on Lunar Base Structures; •Control 
Group, ASCE/STD Task Comm. on Double Layer Grids; •Member, ASCE/STD Task Comm. 
on Lattice Towers; •Control Group, ASCE/STD Comm. on Special Structures; •Member, 
ASCE/EMD Dynamics Comm. 
Conference Organizing: •Planning Committee, SDM Conferences 2001, 2002 and 2003. 
•Steering and Technical Committees, SPACE 92, 94, 98, 2000 and 2002 Conferences, 
Albuquerque, NM; •Co-Chair, Ex. Com. of Int. Conf. on Structural Dyn., Vibr., Noise and 
Control, Hong Kong,  Dec. 1995 (SDVNC'95); •Scientific Comm., IASS-ASCE Int. 
Symposium, Atlanta, GA, 1994; •Program Committee, SES- ASCE-ASME Joint Conf.,  
Virginia, 1993; •Planning and Technical Comm., IDEEA One, Houston, 1991. 
Chair and/or Organizer Technical Sessions:  More than 20 technical sessions, including 
•SDM 1995, 1996, 2000; 2001, 2002 and 2003. •SPACE 92, 94, 96, 98, 2000 and 2002 
•APCOM'96, Seoul, Korea, 1996; •ASCE/Structures Congress 1996; •SDVNC'95, Hong Kong, 
1995 (Plenary and Invited sessions); •10th ASCE Eng. Mechanics Conf. 1995; •1st ASCE-
ASME-SES Joint Meeting 1993; •10th ASCE-Structures Congress 1992, •IDEEA One 1991, 
and •9th ASCE-Structures Congress 1991. 
Reviewer - •Manuscripts for Int. J. of Nonlin. Mechanics, AIAA J., J. of Engnrg. Mechanics, J. 
of Struct. Engnrg., J. of Spacecraft and Rockets, J. of Thremophysics and Heat Transfer, 
Engineering Structures, Int. J. of Space Structures, Structural Engineering and Mechanics-An 
International Journal, International Journal of Space Structures, and Int. J. of Comp. & Their 
Applications. •Technical Books (9) for CHOICE, a publ. of Assoc. of Colleges and Research 
Libraries. •Research proposals for many agencies including Australian Research Council. 

SELECTED PUBLICATIONS (out of more than 50): 

Malla, R. and Lin, C., "A Finite Element Approach for Dynamics Response of Flexible Structures 
in Planar Orbit," Paper no. IAC-02-I.2.03; 53rd International Astronautical Congress/The World 
Space Congress – 2002; 10-19 Oct 2002/Houston, Texas, Oct. 2002 (13 pages). 

Malla, R. and Gopal, J., "Experimental and Analytical Studies of Full-Scale Amberlite  Water De-
Ionizing Bed for Space Applications," Procs., ASCE Engineering Mechanics Division (EMD 2002) 
Conference (held in New York, NY, June 2-5, 2002),  ASCE, Reston, VA, 9 pp.  

Malla, R. and Lin, C., "Dynamics of Flexible Structures in Orbit Under Jet Impingement Loading," 
Procs., AIAA/ASME/ASCE/AHS/ACS Structures, Structural Dynamics, and Materials (SDM) 
Conference (Denver, CO, April 22-25, 2002),  Paper #AIAA 2002-1507, AIAA, Reston, VA, 9 pp. 

Malla, R. and Gopal, J., “Load and Deflection Characteristics of Water De-Ionizing Medium for 
Space Applications,” Procs., SPACE 2002 & ROBOTICS 2002 Conference, ( held in Albuquerque, 
NM, March 17-21, 2002), ASCE, Reston, VA, 10pp 
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Cross, M., Majumdar, A., Bennett, J., and Malla, R., "Modeling of Chill Down in Cryogenic 
Transfer Lines," J. of Spacecraft and Rockets, AIAA,  39(2), March-Apr. 2002, pp 184-289. 

Task Committee, Dynamics Response of Lattice Towers and Guyed Masts (Prepared by Task 
Committee on the Dynamics Response of Lattice Towers; Technical Committee on Special 
Structures, ASCE/Structural Engineering Institute; edited by Murty K.S. Madugula, Task 
Committee Chair; R. Malla, a contributing member), ISBN 0-7844-0599-9. ASCE, Reston, VA,  
January 2002, 288pp (Book).

Quagliaroli, Jessica and Malla, R., "In-House Testing of Thermal Material for Space Application," 
Paper#AIAA 2001-1450, AIAA/ASCE/ASME/AHS/ASC Structures, Structural Dynamics and 
Materials Conference, April 16-19, 2001, Seattle, WA. 

Malla, R.B. and Lin, Y., “Application of a New Dual Core Fiber Optic Sensor for Weighing 
Vehicles in Motion,” Procs., Connecticut Symposium on Microelectronics & Optoelectronics,
United Technologies Research Center, E. Hartford, CT, March 14, 2001, P25. 

Malla, R. and Garrick, N., "Dual Core FTDM Fiber Optic WIM System," Final NCHRP-IDEA
Project Report (Grant# NCHRP-42), Transportation Research Board, National Research Council, 
June 15, 2000. 

Malla, R. and Gopal, J., "Study of Oxygen Generation De-Ionizing Bed Structure for Space 
Station," Project Report submitted to the Hamilton Sundstrand Space Systems International, Inc. 
and Connecticut Space Grant College Consortium, April 27, 2000, 33p. 

Malla, R. and Nalluri, B., "Dynamic Nonlinear Member Failure Propagation in Truss Structures," 
Structural Engnrg.. and Mechanics-An Internat. Jour., Techno-Press, 9(2), Feb.2000,  pp 111-126. 

Malla, R., Abid-Jahromi, and Accorsi, M., "Passive Vibration Suppression in Truss-Type 
Structures with Tubular Members," J. of Spacecraft and Rockets, 37(1), Jan-Feb. 2000, pp 86-92. 

Malla, R., Garrick, N., Sen, A., and Dua, P., "A Dual Core Forward Time Division Multiplexing 
Optical Fiber for Weigh-in-Motion Sensing,"  Fiber Optic Sensors for Construction Materials and 
Bridges, (F. Ansari, Ed.),Technomic Publishing Co., Lancaster, PA, May, 1998; pp 251-262. 

Malla, R. and Serrette, R., "Chapter 3: Analysis Methods for Double Layer Grids," Guidelines for 
the Design of Double-Layer Grids (D. Cuoco, Ed.), .ASCE, NY, August 1997, pp 3-1 through 3-
25. (Book Chapter). 

Malla, R. and Nalluri, B., "A Computational Technique to Model Member Failure in Truss 
Structures," Computational Mechanics (Eds. C.-K. Choi, C.-B. Yun and D.-G. Lee), Techno Press, 
Seoul, Korea, Sept. 1996, pp 415-421. 

Adib-Jahromi, H., Malla, R., and Accorsi, M., "Constrained Layer Damping of Tubular Truss 
Members," AIAA Journal, AIAA, Washington, D.C., Vol. 34, No. 7, August 1996, pp 1487-1493. 
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Malla, R., and Serrette, R., "Double Layer Grids: A Review of Static and Thermal Analysis 
Methods," J. of Structural Engineering, ASCE, NY, Vol. 122, No. 8, Aug. 1996, pp 873-881. 

Malla, R., and Serrette, R., "Double Layer Grids: A Review of Dynamic Analysis Methods and 
Special Topics," J. of Structural Engineering, ASCE, Vol. 122, No. 8, Aug. 1996, pp 882-892. 

Delis, E.A., Malla, R.B., Madani, M., and Thompson, K.J., "Energy Dissipation Devices in 
Bridges," Building an  International Community of Structural Engineers (S.K. Ghosh and J. 
Mohammadi, Eds.), Vol. 2, ASCE, New York, NY, April 1996, pp 1188-1197. 

Malla, R., Frantz, G., Allyn, M., and Canistraro, H., "Braided Intensity-Based Fiber Sensor for 
Civil Infrastructure Monitoring," Laser Diodes and Applications II  (K.J. Linden and P.R. 
Akkapeddi,  Eds.), SPIE Proc. V. 2682, Pap. 38, SPIE, Bellingham, WA, Jan. 1996, pp 287-297. 

Malla, R. and Ghoshal, A., "Thermally Induced Vibrations of Structures in Space," Aerospace 
Thermal Structures and Materials for a New Era" (E.A. Thornton, Ed.), AIAA, Washington, D.C., 
Nov. 1995, pp 68-95 (Book chapter). 

Malla, R.B., Adib-Jahromi, H., and Accorsi, M.L., "A Simplified Design Method for Braced 
Double Skinned Structure in Lunar Application," Jour. of Aerospace Enginrng., ASCE, NY, 8(4), 
Oct. 1995, pp 189-195.  

Malla, R., Wang, B., and Nalluri, B., "Dynamic Response of Trusses Under Member Failure using 
Pseudo-Force Method," Int. J. of Space Structures, 10(2), Multi-Sci. Publ., U.K., pp 99-112.. 

Malla, R. and Nalluri, B., "Dynamic Effects of Members Failure on Response of Truss Type Space 
Structures," Jour. of Spacecraft and Rockets, 32(3), AIAA, May-Jun. 1995, pp 545-551. 

Malla, R. and Pai, S., "Probabilistic Response of a Truss-Type Space Structure with Joint and 
Member Imperfections," J. of Spacecraft & Rockets, 32(4), AIAA, Wash., D.C., Sept.-Oct. 1995, 
pp 870-877. 

Malla, R. (Ed.),  Dynamic Response and Progressive Failure of Special Structures, ASCE, New 
York, Dec. 1993 (Book). 

Malla, R., "Structural and Orbital Conditions on Response of Large Space Structures," J. of 
Aerospace Engnrg., 6(2), ASCE, New York, NY, April 1993, pp 115-132. 

"Overview of Existing Lunar Base Structural Concepts," (with the Task Comm. on Lunar Base 
Structures, ASCE-ASD), J. of Aerospace Engnrg., 5(2), ASCE, NYk, Apr. 1992, pp. 159-174.  

Malla, R., Nash, W., and Lardner, T., "Motion and Deformation of Very Large Space Structures," 
AIAA Jour., 27(3), 1989, AIAA, Wash., D.C., pp 374-376. 

Malla, R., Nash, W., and Lardner, T., "Thermal Effects on  Very Large Space Structures," J. of 
Aerospace Engnrg., 1(3), ASCE, NY, July 1988, pp 171-190. 
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MONTGOMERY T. SHAW 
Professor

Department of Chemical Engineering and  
Polymer Science Program 
University of Connecticut 

Storrs, CT 06269-3136

Education: B.Ch.E. 1966  Cornell University 
  M.S.  1966  Cornell University 
  M.A.  1968  Princeton University 
  Ph.D.  1970  Princeton University 

Experience: 1970-1976 Research Staff, Union Carbide Corporation 
  1977-1982 Associate Professor, University of Connecticut 
  1982-  Professor, University of Connecticut 
  1983-1984 Sabbatical Professor, Sandia National Laboratories, Albuquerque, 

NM.
  1991-1992 Visiting Scientist, DuPont Experimental Station, Wilmington, DE 

Professional Societies:  American Chemical Society; American Physical Society; 
Institute of Electrical and Electronics Engineers; Sigma Xi; The 
Society of Rheology; Society of Plastics Engineers. 

Honors or Distinctions: Tau Beta Pi; Phi Kappa Phi; Phi Eta Sigma; Secretary of the 
Society of Rheology, 1977-81, Treasurer, 1997-; Program 
Chairman, SPE ANTEC, 1982; Meritorious Performance Award, 
1980, 1981; Who's Who in Engineering; Best Paper Award, SPE 
RETEC, 1988, Assoc. Editor, IEEE Transactions on Dielectrics 
and Electrical Insulation; International Research Award, SPE, 
1998, Distinguished Engineering Professor, 1999; SPE Fellow, 
2000; International Award, SPE, 2002. 

Field of Specialization: Polymeric Materials 

Research Interests:  Polymer rheology and processing; polymer mixture 
thermodynamics; aging of polymers. 

Selected Publications

Olabisi, O., L. M. Robeson, and M. T. Shaw.  1979.  Polymer-Polymer Miscibility.  New York, 
Academic 390 pp. 

Gordon, G. V. and M. T. Shaw.  1994.  Computer programs for rheologists. New York, Hanser 
Publishers, 318 pp. 

Kanu, R. C. and M. T. Shaw.  1999.  Rheometry of Electrorheological Fluids, in Advances in 
Non-Newtonian Flows and Rheology (D. A. Siginer, D. DeKee and R. P. Chhabra, eds.) Elsevier, 
Amsterdam, pp. 775-795. 
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Shaw, M. T.  1977.  Melt characterization of ultra high molecular weight polyethylene using 
squeeze flow.  Polym. Eng. Sci. 17:266-268. 

Elbirli, B. and M. T. Shaw.  1978.  Time constants from shear viscosity data. J.  Rheol. 22:561-
570.

Shaw, M. T., S. Burkert, and D. W. Sundstrom.  1978.  Capillary viscometer for use with 
crosslinking polymer melts.  Rev. Sci. Inst. 49:1597-1598. 

Anavi, S., M. T. Shaw, and J. F. Johnson.  1979.  A new technique for determining 
polymer-polymer miscibility.  Macromolecules 12:1227-8. 

Somani, R. H. and M. T. Shaw.  1981.  Miscibility of acrylic polymers in polystyrene by melt 
titration.  Macromolecules 14:1549-1554. 

Matuszak, M. L., D. L. Upham, R. A. Hildner, and M. T. Shaw.  1981.  The dynamic shear 
storage modulus of plastic-bonded explosives and its relationship to sensitivity.  Propellants and 
Explosives 6: 161-5. 

Kanu, R. C. and M. T. Shaw.  1982.  Rheology of polymer blends: Simultaneous slippage and 
entrance pressure loss in the EPDM/Viton system.  Polym. Eng. Sci. 22:507-511. 

Bandyopadhyay, P. K. and M. T. Shaw.  1982.  Viscoelastic and engineering properties of 
poly(vinyl chloride) plasticized with polycaprolactone-based polyurethanes.  J. Appl. Polym. 
Sci., 27:4323-35. 

Bandyopadhyay, P. K. and M. T. Shaw.  1982.  High damping poly(vinyl chloride)/polyurethane 
blends by tailoring the molecular structure of polycaprolactone-based polyurethanes.  J. Vinyl 
Technol. 4:142-5. 

Foss, P. H. and M. T. Shaw.  1986.  Thermodynamic interactions and nonlinear rheological 
properties of plasticized poly(vinyl chloride).  J. Vinyl Technol. 8:107-112. 

Shaw, M. T. and F. B. Lin.  1987.  Material functions in  extension using arbitrary deformation 
programs, in "Current Topics in Polymer Science 1984" (S. Inoue, L. A. Utracki and R. M. 
Ottenbrite, eds.), Hanser, Munich, pp. 373-383. 

Boo, H-K and M. T. Shaw.  1987.  Interaction  of  plasticizers with PVC:  Phase behavior and 
thermomechanical properties of plasticized PVC.  J. Vinyl Technol. 9:168-172. 

Hsiao, B. S., M. T. Shaw and E. T. Samulski. 1988. Pressure-induced phases in a thermotropic 
polyester.  Macromolecules, 21: 543-555. 

Boo, H-K. and M. T. Shaw.  1988.  Application of the UNIFAC-FV group contribution method 
to the prediction of relative compatibility of plasticizers with PVC.  J. Vinyl Technol. 10:77-83. 

Shaw, M. T. and W. H. Tuminello. 1994.  A closer look at the MWD-viscosity transform. 
Polym. Eng. Sci. 34:159-165.

Ruaya, Ascencion, M. T. Shaw and A. Garton. 1994.  Oxidation of elastomers in aqueous 
environments.  Rubber Chem. Technol. 67: 775-785. 

Chen, Z. J., M. T. Shaw and R. A. Weiss.  1995  Explanation of “Dark-Streak” light scattering 
patterns and shear-induced structure development of phase-separated polymer blends.  
Macromolecules 28: 648-650 
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Remediakis, N. G., R. A. Weiss and M. T. Shaw. 1997. Phase Structure Changes in a Sheared 
Blend of High-Molecular-Weight Polybutadiene and Polyisoprene Elastomers.  Rubber Chem. 
Technol. 70: 71-89. 

Liu, Y.-M., M. T. Shaw and W. H. Tuminello.  1998.  Obtaining MWD Information from the 
Viscosity Data of Linear Polymer Melts. J. Rheol. 42: 453-476. 

Hong, Z., M. T. Shaw and R. A Weiss. 1998. Effect of shear flow on the morphology and phase 
behavior of a near-critical SAN/PMMA blend. Macromolecules  31: 6211-6216

Bliznakov, E. D., C. C. White and M. T. Shaw. 2000. Mechanical properties of blends of HDPE 
and recycled urea-formaldehyde resin, J. Appl. Polym. Sci. 77: 3220-3227. 

Cua, E. C. and M. T. Shaw. 2002.Using creeping flow to obtain low-frequency, linear 
viscoelastic properties: low-shear measurements on PDMS, J. Rheol. 46: 817-830. 
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