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INTRODUCTION

The Stategic Highway Research Program (SHRP) was initiated to make significant
advances in traditional highway engineering and technology through the concentration of
new research funds in six technical areas. Of the $150 million (U.S. funds) during the life
of the program from 1987-93, $12 million was allocated for research on the use of cement
and concrete in highway pavements and structures, and $10 million for research on the
protection and rehabilitation of concrete bridges. Prior to the contracting phase, the six
technical areas were consolidated into four subject areas, one of which was concrete and
structures. A more complete description of the planning, management and execution of
SHRP is given in reference 1.

In the course of the concrete and structures research in SHRY (excluding the SHRP-IDEA
program), seventeen contracts were awarded, 60 reports were published, and 41 different
products identified. The purpose of this paper is to provide a brief summary of the
contracting activities, reports and products which resulted from the research.

SCOPE

The scope of the concrete research was defined by the need to address the problems of
deterioration of concrete in highway infrastructure components. While both pavements and
structures were included, most of the research focused on pavements.

The structures research in SHRP was limited to the protection and rehabilitation of existing,
reinforced concrete bridge components. ‘

CONTRACTS

The confracts awarded in the concrete and structures area form a convenient frame of
reference for tabulating the reports and products, because each contract covered a specific
subject area. A summary of the subject areas is given in Table 1. The actual titles of the
contracts, and the names of the contractors, are given in Table 2.

The research plan envisaged that the structures research would be implemented through
four contracts (2). Contracts C-101, C-103 and C-104 were executed in accordance with the
plan. ' :

The contracting activity for Contract C-102 was complex and eventually involved the
execution of seven contracts. After an unsuccessful attempt to award the research as a
single contract, it was advertised as two contracts, for electrochemical removal (C-102A) and
for cathodic protection (C-102B). The work on inhibitor injection (C-102C) grew out of an
unsuccessful bid for Contract C-102A. Contract C-102B was not continued beyond the end
of the second year funding because of the lack of progress and inability of the contractor
to prepare a workplan which would satisfy the objectives of the project. This action resulted



in the writing of a new request for proposals which anticipated that the work remaining
would be completed as a single contract, except for completing one of the tasks of Contract
C102-B as a separate contract (C-102E). Because of the snccessful proposer’s position in
the cathodic protection industry, the tasks were split into three separate contracts (C-102D,
F and G) to avoid any possibility of conflict of interest.

The research plan for the concrete research called for four major projects. After some
slight reorganization of the tasks, most of the work was included in Contracts C-201 to C-

205.

Contract C-204 was cancelled as a result of unsatisfactory performance of the contractor.
This resulted in the writing of the terms of reference for a new contract (C-206) which
salvaged as much work as possible from Contract C-204, included development of an expert
system envisaged in the research plans, and provided a capstone contract for the concrete
research program.

THE SHRP IDEA PROGRAM

In addition to executing the research plans, SHRP developed the IDEA (Ideas Deserving
Exploratory Analysis) program to enhance creativity and innovation in the research. As the
acronym implies, the program was designed to support feasibility studies to determine the
viability of innovative projects. Two percent of SHRP’s anpual funds were allocated to the
program (3). SHRP-IDEA began in 1987 and awarded contracts, which were typically in
the $60,000 to $100,000 range and of 12 month duration, in response to proposals which
were limited only by the scope of the original research plans.. Later in the program, a
provision was made for the field validation of innovative products, including those not
originally developed under the IDEA program.

The IDEA confracts relating to concrete and structures are listed in Table 3.

REPORTS

The reports from the SHRP contracts were issued in two series "Published" and
"Unpublished", which caused some confusion. Reports in the "Published" series were
identified as being of interest to practitioners, and received a thorough review and editing.
Concrete reports were numbered SHRP-C-XXX, where XXX represents three digits of
which the first digit was a three. "Unpublished" reports generally consisted of interim
reports, or final reports judged to be primarily of interest to researchers, rather than
practitioners. The reports were numbered SHRP-C-XXX where the first X was the digit
6, or SHRP-C/AAA-YY-XXX, where AAA is an alphabetic code (UFR for unpublished
final report or UWP for unpublished working paper), YY is the year of publication and
XXX three digits. Reports produced under structures and IDEA contracts include the
identifier § or ID respectively, in place of C before the numeric or alphabetic code. This
numbering system was adopted after some reports had been printed, with the result that



inconsistencies exist. A list of the published and unpublished reports, together with an
abstract of each report, is given in Table 4.

PRODUCTS

SHRP was conceived as a results-oriented research program which would yield products and
processes to improve the performance and safety of highways. Reports were not considered
to be “"products’, which were defined to be equipmeni, processes, test methods,
specifications or manuals. The products were described in the SHRP Product Catalog (4).
The products from the contracts listed in Tables 2 and 3 are given in Table 5, which also
provides a cross-reference to the major report in which the product is described.
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TABLE 1: SUBJECT AREAS OF THE SHRP CONCRETE AND STRUCTURES

CONTRACTS
Contract Subject
C-101 Inspection and Assessment of Concrete Bridges
C-102 Electrachemical Methods for Protection and Rehabilitation
C-103 Physical and Chemical Methods for Protection and Rehabilitation
C-104 Decision Model for the Protection and Rehabilitation of Concrete
Bridges
C-201 Concrete Microstructure
C-202 Alkali-Silica Reactivity of Concrete
C-203 Freeze-Thaw Resistance of Concrete
C-204 Non-Destructive Testing of Concrete
C-205 High Performance Concrete
C-206 Optimization of Highway Concrete Technology



Contract
C-101

C-102A

C-102B

C-102C

C-102D

C-102E

C-102F

C-102G

C-103

C-104

C-201
C-202
C-203

C-204

C-205

C-206

Title
Assessment of Physical Condition of Concrete
Bridge Components

Electrochemical Chloride Removal and Protection

of Concrete Bridge Components

Cathodic Protection of Concrete Bridge
Components

Injection of Synergistic Corrosion Inhibitors

Manual, Model Specifications and Cost
Information on Cathodic Protection of Reinforced
Concerete Bridge Elements

Anode Freeze-Thaw Resistance

Field Activities and Data Collection, Existing

Instailations

Field Activities and Data Collection, New
Installations

Concrete Bridge Protection and Rehabilitation

Methodology for the Protection and Rehabilitation
of Existing Reinforced Concrete Structures

Concrete Microstructure
Eliminating or Minimizing Alkali-Silica Reactivity
Resistance of Concrete to Freezing and Thawing

Non-destructive Testing for QC/Condition
Analysis of Conerete

Mechanical Behavior of High Performance
Concretes

Optimization of Highway Concrete Technology

TABLE 2: SHRP CONCRETE AND STRUCTURES CONTRACTS

Contractor
Penn State Univ.

Eltech Research
Corp.

Battelle Columbus
Labs.

SRI International

Eltech Research
Corp.

CTL Inc.

Corrpro Companies
Inc.

Kenneth C. Clear
Inc.

Virginia P.I. and
S.U.

Wilbur Smith Assoc.

Penn State Univ.
CTL Inc.

Washington State
Univ.

Trow Inc.

North Carolina
State Univ.

CTL Inc.



TABLE 3: SHRP IDEA CONTRACTS RELATING TO CONCRETE AND STRUCTURES

Contract
ID 001

1D 002

ID 005

ID 007

ID 008

ID 010
ID 011
ID 012

ID 014

ID 016

ID 015

023

ID 024

Title

Evaluation of Stratlingite-Hydrogarnet Glass

Cement as a Quick Setting Patching Material

Evaluation of the Use of Laser Ultrasonics for the
Rapid, Noncontact Inspection of Concrete and
Asphalt

An Electrochemical Method for Detecting
Ongoing Corrosion of Steel in a Concrete
Structure with CP Applied

Quantitative and Rapid Measurement of the
Air-Void System in Fresh Concrete

Evaluation of Elecirochemical Impedance
Techniques for Detecting Corrosion on Rebar in
Reinforced Concrete

Identification of Chemical Agents for the Control
of Alkali-Agzregate Reaction in Concrete

In Situ Determination of Air Voids in Fresh
Concrete

Carbon Fiber Reinforced Concrete

Feasibility Studies on Nondestructive
Incorporation of a Conducting Polymer Anode
Bed into a Bridge Deck Concrete

Smart Structural Technology for Nondestructive
Evaluation of Concrete

Electro-Acoustic Technology as a Means to
Modify the Properties of Concrete - A Feasibility
Study

Development of Metallic Coatings for Corrosion
Protection of Steel Rebars

Low-Cost Sprayed Zinc Galvanic Anode for
Control of Corrosion of Reinforcing Steel in
Marine Bridge Substructures

Contractor
Coming Glass Inc.

Harwell Laboratory
Cortest Columbus

Univ. of Michigan

SRI International

Cornell Untv.

New Jersey Inst. of
Technology

State Univ. of New
York

SRI International

Westinghouse
Electric Corp.

Battelle Memorial
Inst.

SRI International

Univ. of South:
Florida
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