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Member

Thomas Myers

Director of Public Works
116 West Adams Street
P.O. Box 449

Creston, IA 50801-0449
(641) 782-5410

Mark Nahra

Delaware County Engineer
2139 Highway 38

P.O. Box 68

Delaware, IA 52036

(319) 927-3505

Jacob Odgaard
Associate Dean of Engr.
The University of Iowa
3100 Seamans Center
Iowa City, IA 52242
(319) 335-5191

Dennis Osipowicz

Lee County Engineer
033 Avenue H

P.O. Box 158

Fort Madison, [A 52627
(319) 372-2541 SS#-056

John Selmer

District Engineer

Towa Department of Transportation
District 4

63200 White Pole Rd.

P.O. Box 406

Atlantic, IA 50022

(712) 243-3355

Wade Weiss

Greene County Engineer
114 N Chestnut
Jefferson A 50129
(515) 386-3316 SS#-037

Jim Witt

Cerro Gordo County Engineer
2716 S. Federal Avenue
Mason City, A 50401

(641) 424-9037 SS#-017

Term Expires

12-31-03

12-31-01

12-31-01

12-31-03

12-31-02

12-31-01

-y
3

Alternate

Frank Farmer

Director of Public Works
819 1st Avenue S.

Ft. Dodge, IA 50501-4739
(515) 576-3601

Wilfrid Nixon

IA Inst of Hydraulic Res
The University of lowa
300 S Riverside Drive
lowa City, IA 52242
(319) 335-5166

Christy Van Buskirk
Keokuk County Engineer
101 S. Main

Sigourney, IA 52591
(641) 622-2610 SS#-054

Glen Miller

Construction Engineer

Iowa Department of Transportation
District 4

63200 White Pole Rd.

P.O. Box 406

Atlantic, IA 50022

(712) 243-3355

Lyle Brehm

Tama County Engineer
1002 E. 5" Street

Tama IA 52339-2216
(641) 484-3341 SS#-086

Jerry Weber

Clayton County Engineer
429 High Street N.E.
P.O. Box 456

Elkader, IA 52043-0456
(319) 245-1782 SS#-022










STREET RESEARCH FUND

The Street Research Fund was established in 1989 under Section 312.3A of the lowa Code.
Each year two hundred thousand dollars are set aside from the street construction fund solely for
the purpose of financing engineering studies and research projects, which have as their objective
the more efficient use of funds and materials available for construction and maintenance of city
streets. The Iowa Department of Transportation accounting procedure for the Street Research
Fund is based on obligations for expenditures on research projects and not the actual
expenditures. The fiscal year 2001 financial summary is:

Beginning Balance (7-1-00) $ 19815
FYOI Street Research Funding 200.000
Total Funds Available for Street Research $219.815

Obligated for Expenditure

HR-296 $ 40.950 "
HR-394 3,080 |
TR-448 5,000
TR-451 7.072
TR-453 6.266
TR-454 10.910
TR-455 7.480
TR-458 15.192
TR-459 20.575
TR-461 3.500
TR-462 12.312
TR-463 10,000
TR-464 3,000
TR-465 7410
TR-466 30,582

Total obligated for Expenditure$183.329

Ending Unobligated Balance 6-30-01 $ 36,486













Project Number: HR-198

Project Title: Preliminary Archaeological Investigation Along Proposed Highway
Right-of-Way

Agency: State Archaeologist (The University of lowa)

Principal Investigator: State Archaeologist

Research Period: July 1, 1977 to June 30, 2001

Research Board Funding: $125,000

Funding Source: 100 percent State — 100 percent Secondary funds

Objective: To determine well in advance of highway construction if proposed planning
corridors contain known or probable sites of archaeological value; to locate such

sites and describe their limits as accurately as possible without resorting to
excavation or other detailed examinations.

Progress:  Due to reduced participation in the project, it was terminated effective June 30,
2001. Counties will now work directly through the State Archaeologist Office as

many are doing already.

Reports: Annual reports are completed, giving a county-by-county summary of archaeological
survey activities.

Implementation: The project is beneficial because counties know what projects should be
reviewed and the reviews can be conducted in a more timely manner.
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Project Number: HR-296

Project Title: Iowa State University Technology Transfer Center
Agency: Iowa State University

Principal Investigator: Tom Maze

Research Period: October 1, 1986 to December 31, 2001
Research Board Funding: $91,000 per year

Funding Source: 100 percent State — 10 percent Primary funds, 45 percent Secondary funds
and 45 percent Street funds

Objective: To promote research, encourage implementation and distribute research data.

Progress:  The major tasks are:

1. publishing at least four newsletters per year

2. conducting at least 10 training courses per year

3. distribute publications

4. provide service and information to users

5. present transportation safety information to rural communities by employing
a Transportation Safety Circuit Rider

Reports: Newsletters

Implementation: Implementation of research findings and the proper training of state and

county employees will improve the quality and reduce the cost of road
construction and maintenance.




Project Number: HR-360

Project Title: Field Evaluation of Various Engineering Fabrics - Audubon Co.
Agency: Audubon County and Iowa Department of Transportation, Highway Division
Principal Investigator: Donald Torney and Ed Engle

Research Period: May 4, 1993 to June 1, 2001

Research Board Funding: $30,290

Funding Source: 100 percent State — 100 percent Secondary funds

Objective: To evaluate the Pro-Guard and Paveprep engineering fabrics as reflective crack
retarders when used in conjunction with an ACC overlay on a low volume

secondary road.

Reports: Final Report, June 1, 2001

Implementation: Reports were distributed to the cities and counties of Iowa disseminating the
results.
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Project Number: HR-379

Project Title: Recycled Asphalt Shingles for Slurry Leveling and Crack Filling
Agency: City of Spencer

Principal Investigator: Charles L. Fisher

Research Period: April 6, 1995 to October 31, 1999

Research Board Funding: $77,000

Funding Source: 100 percent State — 20 percent Primary funds, 40 percent Secondary funds
and 40 percent Street funds

Objective: The research is to determine the feasibility of using recycled asphalt shingles to
develop a low cost slurry leveling and crack filling material and to evaluate the
performance of the recycled asphalt shingle slurry leveling and crack filling
material.

Reports: The principal investigator for the project passed away in 1998. Due to lack of
documentation and difficulties processing the materials, the project has been
terminated.
















Project Number:  HR-397 *
Project Title: Field Laboratory Testing of Damaged Prestressed Concrete (P/C) Girder Bridges I
Agency: Iowa State University

| Principal Investigator: F. Wayne Klaiber

Research Period: November 26, 1996 to December 31, 1999

Research Board Funding: $179,880

Funding Source: 100 percent State — 70 percent Primary funds, 10 percent Secondary funds
and 20 percent Street funds

Objective: The objective of this project is to develop guidelines that an engineer can use to
determine the effect a damaged member(s) would have on the redundancy and
reliability of a given bridge.

Reports: Final Report, December 1999
Implementation: Results from this study will provide guidance to maintenance management

for determining if a bridge with a damaged member(s) should be closed, -
limited to one lane, continue to be used at reduced speeds, etc. : ﬂ

B
i

I
N

20













Project Number: TR-405 |
Project Title: Impact of Deck Cracking on Durability - Phase I and II
Agency: lowa State University and a subcontract to the University of Northern lowa

Principal Investigator: Fouad Fanous, Edward Jaselskis (Phase I only) and M. Salim (Phase I
only)

Research Period: April 15, 1997 to September 30, 2000

Research Board Funding: $190,131

Funding Source: 100 percent State — 65 percent Primary funds, 25 percent Secondary
and 10 percent Street funds

Objective: The objective of the research is to determine the impact of deck cracking on the
durability of a bridge deck.

Reports: Final Report, March 2000

Implementation: This research will guide bridge engineers to determine when to conduct
Class A or Class B repairs
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Project Number:  TR-406

Project Title: Determine Initial Cause for Current Premature Portland Cement Concrete (PCC)
Pavement Deterioration

Agency: Iowa State University

Principal Investigator: Scott Schlorholtz

Research Period: May 1, 1997 to November 30, 2000
Research Board Funding: $141,762

Funding Source: 100 percent State — 50 percent Primary funds, 25 percent Secondary funds
and 25 percent Street funds

Objective: The objective of this research is to determine the initial cause for premature
deterioration of some PCC pavements constructed mainly since 1983. A specific
objective is to determine the impact to deterioration from alkali silica reactivity
(ASR) and/or from ettringite expansion.

Reports: Final Report, October 2000

Implementation: The proposed research should identify the initiating cause of the pavement
deterioration. Once the cause is known, specifications can be changed to
ensure longevity of our PCC pavements.
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Project Number: TR-417

Project Title: Iowa County Engineers Association Service Bureau

Agency: Iowa County Engineers Association

Principal Investigator: Steve DeVries

Research Period: June 4, 1998 to June 30, 2000

Research Board Funding: $300,000

Funding Source: 100 percent State — 100 percent Secondary funds

Objective: To enhance county engineer’s service to the public by helping them save time, do
their jobs more efficiently, increase the quality of their work, and improving the
intercommunications between them and the lowa DOT. Functions are to include
data distribution and conversion, TPMS operation, user support and training, and
collective purchasing ability.

Reports: Final Report, October 2000

Implementation: By the end of the research period, the counties should have a self-supporting

organization to provide support for information management and transfer.
This service bureau will provide benefits to all of the counties in lowa.

23


































Project Number: TR-432

Project Title: Ultrathin PCC Overlay Extended Evaluation

Agency: Iowa State University
Principal Investigator: James K. Cable

Research Period: July 1, 1999 to December 31, 2004

Research Board Funding: $183,903

Funding Source: 100 percent State — 50 percent Primary funds, 45 percent Secondary funds
and 5 percent Street funds

Objective: Evaluation of the following: 1.) conventional methods of slab removal and surface
preparation for removal and replacement areas, 2.) the condition of the asphaltic
concrete surface under removal and replacement areas, 3.) the cost/benefit of
polypropylene fiber addition to the concrete, 4.) the performance of the

rehabilitated sections, and 5.) the validation of the design methods of PCA and
ACPA.

Progress:  The first rehabilitation was completed and with good success in traditional full
depth patching of the overlay depth. Monitoring has continued and a second
rehabilitation and spot overlays is scheduled for the fall of 2001.

Reports: Construction Report, July 2000

Implementation: The results of this study will be used to develop and validate design

procedures for whitetopping and ultrathin whitetopping for the PCA and
ACPA
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Project Number: TR-433

Project Title: HWYNEEDS - Methodology, Analysis and Evaluation
Agency: Iowa State University

Principal Investigator: Tom Maze and Omar Smadi

Research Period: May 1, 1999 to April 30, 2001

Research Board Funding: $89.265

Funding Source: 100 percent State — 20 percent Primary funds and 80 percent Secondary
funds

Objective: This project covers the HWYNEEDS computer program and its use in the
Quadrennial Needs Study. The HWYNEEDS program methodology will be
analyzed and evaluated to investigate its appropriateness for use in the Quadrennial
Needs Study.

Reports: Final Report, April 2001

Implementation: This HWYNEEDS - Methodology, Analysis and Evaluation will be
evaluated against the counties needs and conditions.













Project Number: TR-437

Project Title: Performance of Strip Seals in lowa Bridges, Pilot Study
Agency: Iowa State University

Principal Investigator: Lowell Greimann and James Bolluy
Research Period: August 16, 1999 to December 31, 2000

Research Board Funding: $43,334

Funding Source: 100 percent State — 60 percent Primary funds, 20 percent Secondary funds
and 20 percent Street funds

Objective: The objectives of this research are to determine the causes of failures of strip seals
in Towa bridges and to identify possible solutions.

Reports: Final Report, April 2001

Implementation: Once the primary causes of the strip seal failures are identified, the solution
to failure prevention would be apparent. If the solution 1s not apparent,
further laboratory testing and field evaluation of seals may be appropriate.










Project Number: TR-441

Project Title: Reference Manual for Traffic Control Devices

Agency: Iowa State University

Principal Investigator: Keith Knapp, Tom McDonald and Duane Smith
Research Period: November 1, 1999 to April 30, 2001

Research Board Funding: $70.669

Funding Source: 100 percent State — 35 percent Primary funds, 50 percent Secondary funds
and 15 percent Street funds

Objective: The objective for this research project is to identify specific areas in traffic control

device and pavement marking programs where references and guidelines will be
most beneficial for local government staff.

Reports: Final Report, April 2001

Implementation: The operating statement and manual resulting from this project may be
adapted by individual transportation agencies in Iowa. The manual will be
sufficiently flexible to permit local modification and field use.

Ln
(1

R R e LI T B T, B 1 Pt S




Project Number:  TR-442

Project Title: Systematic Identification of High Crash Location
Agency: Iowa State University

Principal Investigator: Reginald Souleyrette and Ali Kamyab
Research Period: January 15, 2000 to April 30, 2001

Research Board Funding: $126,235

Funding Source: 100 percent State — 75 percent Primary funds, 22 percent Secondary funds
and 3 percent Street funds

Objective: This research project seeks to develop a tool and a process by which lowa
engineers can identify potentially hazardous roadway locations and design.

Reports: Final Report, June 2001

Implementation: This research will establish a database for high crash locations.
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Project Number: TR-448

Project Title: Foamed Asphalt Technology Workshop Demonstration

Agency: lowa Department of Transportation

Principal Investigator: Mike Heitzman

Research Period: October 3 —4, 2000

Research Board Funding: $25,000

Funding Source: 100 percent State — 80 percent Secondary funds and 20 percent Street funds

Objective: The Foamed Asphalt Technology Workshop and Demonstration will give

engineers, technicians and project development managers rehabilitation strategies
for our pavement system.

Progress: This workshop was held on October 3 — 4, 2000 in the Materials Lab of the lowa
Department of Transportation. One hundred-two people from different
organizations attended this workshop and demonstration and learned first hand
about Foamed Asphalt.

Reports: Workshop and Demonstration completed.

Implementation: The project will be monitored for the next five years for performance. The
findings will be used in other Foamed Asphalt projects.
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Project Number: TR-449

Project Title: Determination and Evaluation of Alternative Methods for Managing and
Controlling Highway Related Dust

Agency: Iowa State University

Principal Investigator: Robert Lohnes

Research Period: March 1, 2001 to June 30, 2002

Research Board Funding: $58,135

Funding Source: 100 percent state — 100 percent Secondary funds

Objective: The objective of the research is to evaluate currently used and potential technology
and products for dust control and to identify new alternative methods for
controlling dust.

Progress: A contract for this research was executed in February 2001.

Reports: None

Implementation: The observations and conclusions from this study will lead to
recommendations on the most effective dust control methods and materials.
State, county, and city transportation agencies can implement the
recommendations for maintenance of unpaved roads.
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Project Number: TR-454

Project Title: Durable, Cost Effective Pavement Marking Materials — Phase I
Agency: lowa State University

Principal Investigator: Gary B. Thomas

Research Period: January 1, 2001 to June 30, 2001

Research Board Funding: $43,640

Funding Source: 100 percent State — 50 percent Primary funds, 25 percent Secondary funds
and 25 percent Street funds

Objective: The objective of this research is to evaluate the durability, performance, and
placement procedure of pavement marking materials.

Progress: Phase I for this research is complete and the final report will be presented to the
Research Board at its September meeting for approval.

Reports: Final Report, June 2001

Implementation: The result of this phase of the project will be used to develop an appropriate
method of getting durable and cost effective Pavement Marking Materials.
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Project Number: TR-456

Project Title: Measuring Main-Channel Slopes for Major Rivers in lowa
Agency: United States Geological Survey

Principal Investigator: David Eash

Research Period: April 18, 2001 to September 30, 2003

Research Board Funding: $107,800

Funding Source: 50 percent Federal and 50 percent State — 50 percent Primary funds and 50
percent Secondary funds

Objective: To measure Main Channel Slope (MCS) using GIS along major rivers in lowa, plot
graphs of those measurements, and compare them to manual measurements to

determine if adjustments are necessary.

Progress: The contract has been signed.

Reports: None

Implementation: The results of this project will enable engineers, managers, and planners to

estimate flood-frequency discharges with greater efficiency and predictive
accuracy.







Project Number: TR-458

Project Title: Field Testing of Abrasive Delivery Systems in Winter Maintenance
Agency: The University of lowa

Principal Investigator: Wilfrid Nixon

Research Period: May 1, 2001 to April 30, 2003

Research Board Funding: $151,920

Funding Source: 100 percent State — 30 percent Primary funds, 60 percent Secondary funds,
and 10 percent Street funds

Objective: The objective of this project is to conduct a series of experiments aimed at
improving the ability of abrasives to increase friction on snow and ice covered
roads. Two novel delivery methods will be tested and compared with existing
delivery methods, using a friction measuring device. It i1s expected that friction
increases due to abrasives will diminish more slowly with the two delivery
methods than with existing delivery methods.

Progress: A contract for this research was executed in May 2001.

Reports: None

Implementation: Maintaining roads in winter, in Iowa is difficult. The safely of the driving
public is paramount. If one of these novel abrasive delivery methods proves
more effective than conventional methods and is cost effective, then winter

maintenance will be more easily performed and the driving public will be
safer.
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Project Number: HR-1075

Project Title: Response of Iowa Pavements to Heavy Agricultural Loads
Agency: Iowa State University

Principal Investigator: Fouad Fanous, Brian Corree, and Doug Wood
Research Period: July 1, 1999 to February 28, 2001

Research Board Funding: $90,341

Funding Source: 100 percent Primary funds

Objective: The objective of this project is to study the effects of large grain carts and tank

wagons on pavement in comparison to a legal tractor - semi trailer and the benefits
of using flotation tires or tracks on the implements.

Reports: Final Report, December 2000

Implementation: The information developed from this study will be used to determine
reasonable legal axle load restrictions for tank wagons and grain carts.
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STREET RESEARCH FUND

The Street Research Fund was established in 1989 under Section 312.3A of the lowa Code.
Each year two hundred thousand dollars are set aside from the street construction fund solely for
the purpose of financing engineering studies and research projects, which have as their objective
the more efficient use of funds and materials available for construction and maintenance of city
streets. The lowa Department of Transportation accounting procedure for the Street Research
Fund is based on obligations for expenditures on research projects and not the actual
expenditures. The fiscal year 2002 financial summary is:

Beginning Balance (7-1-01) $ 36,486
FYO02 Street Research Funding 200,000
Total Funds Available for Street Research $236,486

Obligated for Expenditure

HR-296 $ 36,900
TR-465 -7,410 (cancelled)
TR-468 1,000
TR-469 13,983
TR-470 3,000
TR-471 4,600
TR-472 4,000
TR-474 4,984
TR-475 5,000
TR-476 13,875
TR-479 0,683

Total obligated for Expenditure $89,615

Ending Unobligated Balance 6-30-02 $146,871








































Project Number: TR-408

Project Title: Glass Fiber Composite Dowel Bars for Highway Pavement

Agency: Iowa State University
Principal Investigator: Max Porter
Research Period: June 2, 1997 to May 31, 2001

Research Board Funding: $220,595

Funding Source: 100 percent State — 80 percent Primary funds, 10 percent Secondary funds
and 10 percent Street funds

Objective: The objective of this research project is to investigate the long-term performance
and fatigue behavior of glass fiber composite dowels.

Reports: Final Report, September 2001

Implementation: This research will provide designers with a new set of preliminary design
criteria for using the GFC dowels in highway pavement joints as an
alternative to epoxy coated steel dowels.
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Project Number:  TR-411

Project Title: An Improved Computer Program for River Valley Rating Curves
Agency: Iowa State University

Principal Investigator: T. Al Austin

Research Period: July 23, 1997 to December 31, 2001

Research Board Funding: $47,993

Funding Source: 100 percent State — 40 percent Primary funds, 40 percent Secondary funds
and 20 percent Street funds

Objective: The objective of this research project is to rewrite the computer program, PCVAL,
in a user-friendly format, Visual Basic 5.0, and develop a user’s manual to enhance
its use.

Progress: This project was terminated by the [HRB at its March 2002 meeting due to staffing
issues and extensive delays in satisfactory completion of the project.

Reports: None
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Project Number: TR-432

Project Title: Ultrathin PCC Overlay Extended Evaluation
Agency: lowa State University

Principal Investigator: James K. Cable

Research Period: July 1, 1999 to December 31, 2004
Research Board Funding: $183,903

Funding Source: 100 percent State — 50 percent Primary funds, 45 percent Secondary funds
and 5 percent Street funds

Objective: Evaluation of the following: 1.) conventional methods of slab removal and surface
preparation for removal and replacement areas, 2.) the condition of the asphaltic
concrete surface under removal and replacement areas, 3.) the cost/benefit of
polypropylene fiber addition to the concrete, 4.) the performance of the
rehabilitated sections, and 5.) the validation of the design methods of PCA and
ACPA.

Progress: Monitoring of the site continues. Spot overlays of 2”” without fiber sections were
done in August of 2001.

Reports: Interim Report, July 2002
Implementation: The results of this study will be used to develop and validate design

procedures for whitetopping and ultrathin whitetopping for the PCA and
ACPA




Project Number: TR-433

Project Title: HWYNEEDS - Methodology, Analysis and Evaluation
Agency: lowa State University

Principal Investigator: Tom Maze and Omar Smadi

Research Period: May 1, 1999 to April 30, 2001

Research Board Funding: $89,265

Funding Source: 100 percent State — 20 percent Primary funds and 80 percent Secondary
funds

Objective: This project covers the HWYNEEDS computer program and its use in the
Quadrennial Needs Study. The HWYNEEDS program methodology will be
analyzed and evaluated to investigate its appropriateness for use in the Quadrennial
Needs Study.

Reports: Final Report, March 2001

Implementation: This HWYNEEDS - Methodology, Analysis and Evaluation will be
evaluated against the counties needs and conditions.
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Project Number: TR-434

Project Title: Use of Abrasives in Winter Maintenance
Agency: The University of lowa

Principal Investigator: Wilfrid A. Nixon

Research Period: May 1, 1999 to July 31, 2000

Research Board Funding: $30,420

Funding Source: 100 percent State — 10 percent Primary funds, 80 percent Secondary funds
and 10 percent Street funds

Objective: The objective of this project is twofold. First, by surveying the literature and the
current practice to develop reference guidelines for best practice in abrasive
application as a part of winter maintenance activities in lowa. Second, the project
will develop an outline of an experimental program to improve understanding of
how abrasives work, and thus improve the guidelines for best practice based on the
results of those experiments.

Reports: Final Report, December 2000

Implementation: This research will develop a comprehensive set of recommendations for
abrasive use by state, county and city agencies.
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Project Number:  TR-437

Project Title: Performance of Strip Seals in Towa Bridges, Pilot Study
Agency: lowa State University

Principal Investigator: Lowell Greimann and James Bolluyt
Research Period: August 16, 1999 to December 31, 2000

Research Board Funding: $43,334

Funding Source: 100 percent State — 60 percent Primary funds, 20 percent Secondary funds
and 20 percent Street funds

Objective: The objectives of this research are to determine the causes of failures of strip seals
in Towa bridges and to identify possible solutions.

Reports: Final Report, April 2001

Implementation: Once the primary causes of the strip seal failures are identified, the solution
to failure prevention would be apparent. If the solution 1s not apparent,
further laboratory testing and field evaluation of seals may be appropriate.
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Project Number: = TR-440

Project Title: Field and Laboratory Evaluation of Precast Concrete Bridges

Agency: lowa State University

Principal Investigator: F. Wayne Klaiber, Terry J. Wipf and Mark Nahra
Research Period: November 1, 1999 to October 31, 2001

Research Board Funding: $137,580

Funding Source: 100 percent State — 85 percent Secondary funds and 15 percent Street funds

Objective: The primary objective of this research is to determine the strength of deteriorated
precast concrete deck bridges (PCDBs). This will be accomplished through the
field and laboratory testing of this type of bridge and the individual precast units.

Reports: Final Report, December 2001

Implementation: Results from this research make it possible to more accurately rate similar
PCDBs. This information will be valuable for county engineers with such
bridges and consultants who work with the various counties.
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Project Number: TR-449

Project Title: Determination and Evaluation of Alternative Methods for Managing and
Controlling Highway Related Dust

Agency: Iowa State University

Principal Investigator: Robert Lohnes

Research Period: March 1, 2001 to June 30, 2002

Research Board Funding: $58,135

Funding Source: 100 percent state — 100 percent Secondary funds

Objective: The objective of the research is to evaluate currently used and potential technology
and products for dust control and to identify new alternative methods for

controlling dust.

Progress: This project is complete as of June 2002. A final report will be presented to the
Board at the September, 2002 meeting.

Reports: None

Implementation: The observations and conclusions from this study will lead to
recommendations on the most effective dust control methods and materials.

State, county, and city transportation agencies can implement the
recommendations for maintenance of unpaved roads.
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Project Number: TR-454

Project Title: Durable, Cost Effective Pavement Marking Materials — Phase 1
Agency: Iowa State University

Principal Investigator: Gary B. Thomas

Research Period: January 1, 2001 to June 30, 2001

Research Board Funding: $43,640

Funding Source: 100 percent State — 50 percent Primary funds, 25 percent Secondary funds
and 25 percent Street funds

Objective: The objective of this research is to evaluate the durability, performance, and
placement procedure of pavement marking materials.

Reports: Final Report, June 2001

Implementation: The result of this phase of the project will be used to develop an appropriate
method of getting durable and cost effective Pavement Marking Materials.
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Project Number: TR-462

Project Title: Manual for Roadside Control of Trees and Brush
Agency: University of Northern Iowa

Principal Investigator: Kirk Henderson

Research Period: September 1, 2001 to October 31, 2002

Research Board Funding: $61,560

Funding Source: 100 percent State - 30 percent Primary funds, 50 percent Secondary funds
and 20 percent Street funds

Objective: To develop a manual that describes best practices for the control and removal or
roadside tree and brush debris.

Progress: The final manual for Roadside Control of Trees and Brush 1s complete and will be
presented to the Research Board this fall.

Reports: None

Implementation: Administrators and maintenance crews alike need to be involved in the
policy writing process. Several regional training sessions would be
necessary to train county supervisors, county engineers, roadside managers,

operations managers, weed commissioners and maintenance personnel from
each county.
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Project Number: TR-466

Project Title: Evaluation of Unbonded Ultrathin Whitetopping of BrickStreets
Agency: lowa State University

Principal Investigator: James K. Cable

Research Period: July 1, 2001 to June 30, 2006

Research Board Funding: $47,049

Funding Source: 100 percent State — 25 percent Primary funds, 10 percent Secondary funds
and 65 percent Street funds

Objective: Demonstrate the ability to design and place an unbonded PCC overlay on an
existing base of ACC and brick, and evaluate the performance of the 3” PCC
overlay to that of the 3 ACC overlay 1n the short- and long-term.

Progress: * Construction was done in 2001.
« Monitoring of the site continues.
« Construction report 1S 1n progress.

Reports: Quarterly Report, April 2002

Implementation: Information gathered from the 3 reporting periods will be distributed to city
administrators and the highway industry through the following:

1 Use of the CTRE newsletters and Portland Cement Concrete Center
publications.

7 Presentations at the APWA Iowa Chapter annual meetings.

3. Technology abstracts in the Midwest Concrete Consortium Web Page.

4. Distribution of the project reports by the lowa Highway Research Board
to public entities and consultants.
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Project Number: TR-469

Project Title: Reduction of Concrete Deterioration by Ettringite Using Crystal Growth
Inhibition Techniques - Part II- Field Evaluation of Inhibitor Effectiveness

Agency: Iowa State University
Principal Investigator: Paul G. Spry

Research Period: March 1, 2002 to February 29, 2004

Research Board Funding: $139,832

Funding Source: 100 percent State - 80 percent Primary funds, 10 percent Secondary funds,
and 10 percent Street funds

Objective: The purposed research project objective is to determine whether periodic

application of inhibitor chemicals to highway concrete under field conditions will
prevent or reduce ettringite formation.

Progress: The contract for this research was executed in March 2002.

Reports: None

Implementation: The result from this research will probably prove to be a highly cost-
effective method of reducing secondary mineral damage to existing
highways. This will provide a specific guideline for application method of
inhibitor chemicals to highways, including details of inhibitor concentration
and rate of application.
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Project Number: TR-471

Project Title: Evaluation of Using Non-Corrosive Deicing Materials and Corrosion Reducing
Treatments for Deicing Salts

Agency: The University of lowa
Principal Investigator: Wilfrid A. Nixon
Research Period: May 1, 2002 to April 30, 2004

Research Board Funding: $100,000

Funding Source: 100 percent State - 60 percent Primary funds, 35 percent Secondary funds,
and 5 percent Street funds

Objective: To develop a series of tests that will allow the evaluation of existing and future
deicing chemicals respective to their effectiveness at removing snow and ice, and
their impact on the highway infrastructure and surrounding environment.

Progress: The progress has been made in determining tests to perform on concrete and related
materials and also on identifying specific tests to conduct on ice melting and
penetration capabilities.

Reports: Annual Report

Implementation: The results from this study will be presented at an appropriate meeting in
Iowa, after completion of the project. The report would also be made
available via e-mail to subscribers to the snow and ice mailing list.
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Project Number: TR-475

Project Title: Synthesis of Best Practices for Increasing Protection and Visibility of Highway
Maintenance Vehicles

Agency: Iowa State University
Principal Investigator: Ali Kamyab
Research Period: March 1, 2002 to October 31, 2002

Research Board Funding: $25,000

Funding Source: 100 percent State - 40 percent Primary funds, 40 percent Secondary funds,
and 20 percent Street funds

Objective: The object of this research project is to examine practices in enhancing visibility of
highway maintenance vehicles involved in moving operations such as snow
removal and shoulder operations, crack sealing, and pothole patching.

Progress: The final report will be presented to the lowa Highway Research Board at the
September meeting.

Reports: Quarterly Reports.

Implementation: The findings of this research will enable the maintenance staff to assess the
applicability and impact of each method to their use and budget.
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STREET RESEARCH FUND

The Street Research Fund was established in 1989 under Section 312.3A of the Iowa Code.
Each year two hundred thousand dollars are set aside from the street construction fund solely for
the purpose of financing engineering studies and research projects, which have as their objective
the more efficient use of funds and materials available for construction and maintenance of city
streets. The Iowa Department of Transportation accounting procedure for the Street Research
Fund is based on obligations for expenditures on research projects and not the actual
expenditures. The fiscal year 2003 financial summary is:

Beginning Balance (7-1-02) $ 146,871
FYO03 Street Research Funding 200.000
Total Funds Available for Street Research $346.871

Obligated for Expenditure

HR-296 $ 45.000
TR-459 LTS
TR-474 1.499
TR-480 8,000
TR-481 6.000
TR-482 5.000
TR-483 7,289
TR-484 23.950
TR-485 3.876
TR-487 6.250
TR-488 4,500
TR-490 6.476
TR-491 10,000
TR-492 25,360
TR-493 9.821
TR-495 7,500
TR-497 2,998
TR-499 3.000

Total obligated for Expenditure  $206.294

Ending Unobligated Balance 6-30-03 $140,577
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Project Number: HR-370

Project Title: Pipe Rehabilitation With Polyethylene Pipe Liners

Agency: Dallas County, Jefferson County, Jones County, Mahaska County, Taylor County,
and the lowa Department of Transportation, Highway Division

Principal Investigator: Brad Skinner, Gary Bishop, Dan Waid. Raymond Blessum, James
Delozier and Ed Engle

Research Period: June 1, 1994 to December 31, 2001
Research Board Funding: $10,000
Funding Source: 100 percent State - 100 percent Secondary funds

Objective: The objective of the research is to demonstrate and evaluate the applicability of
pipe rehabilitation with polyethylene pipe liners.

Reports: Final Report, April 2003

Implementation: If the use of polyethylene liners is successful, it will give engineers an

economical alternative to the removal and replacement of deteriorated
culverts.
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Project Number: HR-394

Project Title: Transportation Program Management System, Phases II - IV
Agency: lowa County Engineers Association Service Bureau

Principal Investigator: Steve DeVries

Research Period: March 1, 1999 to September 30, 2003

Research Board Funding: $672.152

Funding Source: 100 percent State - 25 percent Primary funds, 70.7 percent Secondary funds,
and 4.3 percent Street funds

Objective: The objective of this project is to create a centralized. automated system to support
project programming and development tracking to:

a) reduce the potential for errors and conflicts.

b) speed up the process and deliver road improvements to the public more
expeditiously.

¢) decrease the total labor cost required to get programming and development
work accomplished.

. d) make the status of any project or action available to all parties who need to

know on a “real-time” basis.

e) Improve communications and provide an on-line transcript of each projects’
history.

Progress:  The final system and report from the research are being completed and will be
presented to the IHRB at its September 26, 2003 meeting.

Reports: None

Implementation: The results of this project will be a system that will both improve and
expedite the current Transportation Program Management process. It will

| enable local agencies to reduce project errors. conflicts. and delays. All

interested parties will be able to get a “real-time™ project status at any time.










Project Number: TR-414

Project Title: Superpave Mix Designs for Low Volume Roads

Agency: lowa DOT, Scott County, Mahaska County, Mills County, Cerro Gordo County,
Dubuque County, Pocahontas County, Cass County, Linn County, and Louisa County

Principal Investigator: Ed Engle and the respective County Engineer
Research Period: July 1, 1997 to December 31, 2003

Research Board Funding: $50,000

Funding Source: 100 percent State - 100 percent Secondary funds

Objective: To determine what modifications to Superpave criteria will provide the benefits of
this mix design on low volume roads without significantly increasing paving costs.

Progress:  All of the eight final projects are completed. Annual distress and performance
surveys commenced in 1999.

Reports: Construction Report, September 2001

Implementation: The Superpave mix design process shows excellent promise for improving
paved road service life. If we can show this is applicable on low volume
roads at little or no extra costs, it will naturally be an attractive alternative
for counties statewide. This is especially true as state ACC projects are
shifted to 100% Superpave.
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Project Number: TR-429

Project Title: Evaluation of Appropriate Maintenance Repair and Rehabilitation (MR&R)
Methods for lowa Bridges

Agency: lowa State University

Principal Investigator:  Terry J. Wipf, Fouad S. Fanous and F. Wayne Klaiber
Research Period: February 1. 1999 to April 30, 2003

Research Board Funding: $195.060

Funding Source: 100 percent State - 45 percent Primary funds, 45 percent Secondary funds
and 10 percent Street funds

Objective: The primary objective of the proposed research is to compile current information
on MR&R techniques and implementation guidelines. The proposed research will
provide guidance for designers as well as field personnel.

Reports: Final Report and Manual, May 2003

Implementation: The result of this research project will provide MR&R procedures that are
systematic and will serve as guidelines to engineers and field personnel.
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Project Number: TR-432 ‘
Project Title: Ultrathin PCC Overlay Extended Evaluation ‘
Agency: Iowa State University

Principal Investigator: James K. Cable

Research Period: July 1, 1999 to December 31, 2004

Research Board Funding: $183,903 |

Funding Source: 100 percent State - 50 percent Primary funds, 45 percent Secondary funds
and 5 percent Street funds

Objective: Evaluation of the following: 1) conventional methods of slab removal and surface
preparation for removal and replacement areas, 2) the condition of the asphaltic
concrete surface under removal and replacement areas, 3) the cost/benefit of
polypropylene fiber addition to the concrete, 4) the performance of the
rehabilitated sections, and 5) the validation of the design methods of Portland
Cement Association (PCA) and American Concrete Paving Association (ACPA).

Progress:  Monitoring of the site continues. . ]
Reports: Interim Report, July 2002 lh

Implementation: The results of this study will be used to develop and validate design

procedures for whitetopping and ultrathin whitetopping for the PCA and
ACPA
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Project Number: TR-434

Project Title: Use of Abrasives in Winter Maintenance
Agency: The University of lowa

Principal Investigator:  Wilfrid A. Nixon

Research Period: May 1. 1999 to July 31, 2000
Research Board Funding: $30.420

Funding Source: 100 percent State - 10 percent Primary funds, 80 percent Secondary funds
and 10 percent Street funds

Objective: The objective of this project is twofold. First, by surveying the literature and the
current practice to develop reference guidelines for best practice in abrasive
application as a part of winter maintenance activities in lowa. Second. the project
will develop an outline of an experimental program to improve understanding of
how abrasives work. and thus improve the guidelines for best practice based on the

results of those experiments.

Reports: Final Report, March 2001

Implementation: This research will develop a comprehensive set of recommendations for
abrasive use by state. county and city agencies.
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Project Title: Thin Maintenance Surfaces - Phase II and Guidelines for Winter Maintenance on
Thin Maintenance Surfaces

!
Project Number: TR-435 ¢ ;
Agency: lowa State University and The University of lowa 1
Principal Investigator: Charles Jahren and Wilfrid A. Nixon |

Research Period: July 1, 1999 to June 30, 2002

B m— il

Research Board Funding: $117,030

Funding Source: 100 percent State - 55 percent Primary funds and 45 percent Secondary
funds

Objective: There are five principal objectives for this research.

Continue monitoring of the performance of previously placed test sections;
Investigate possible improvements in the use of seal coat aggregates:

Select a seal coat design process to recommend for use by the State of lowa;
Develop a micro-surfacing mix using local limestone; and

Develop guidelines for winter maintenance on thin maintenance surfaces.

i ot S —

Reports: Final Report, January 2003

Implementation: The results from this research should provide engineers and transportation
decision makers with guidelines for the selection of materials, techniques
and maintenance practices for thin maintenance surfaces.
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Project Number: TR-436
)

Project Title: Retrofit Methods for Distortion Cracking Problems in Plate Girder Bridges
Agency: lowa State University

Principal Investigator: Terry J. Wipt

Research Period: July 1, 1999 to January 31, 2003

Research Board Funding: $158.028

Funding Source: 100 percent State - 75 percent Primary funds, 20 percent Secondary funds
and 5 percent Street funds

Objective: The objectives of this proposal are to: 1) verify the effects of the bolt loosening on
one of the first retrofitted bridges. including long-term continuous monitoring of a
retrofitted bridge, 2) investigate the retrofit method's applicability for bridges with
[-beam diaphragms, and 3) study the cause and possible remedies for the failure of
the retrofitted bolted connection in the two-beam bridges.

Reports: Final Report, January 2003

” Implementation: The results of the proposed research study should provide guidance in
maintaining steel girder bridges to the Office of Bridge Maintenance and
Inspection of the lowa DOT.

Specifically, the effectiveness of potential retrofit methods to be used by the
[owa DOT will be determined.
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Project Number: TR-445

Project Title: Development of Bridge Load Testing for Load Evaluation

Agency: lowa State University

Principal Investigator: Terry J. Wipf, F. Wayne Klaiber and Douglas Wood
Research Period: May 22, 2000 to February 28, 2003

Research Board Funding: $176.876

Funding Source: 100 percent State - 65 percent Primary funds, 30 percent Secondary funds
and 5 percent Street funds

Objective: The primary objective of this research is to investigate and develop a load testing
process for evaluating and rating bridges on the highway system in lowa. This is

an initial step in the process of establishing an objectively tested bridge rating
system.

Reports: Final Report, April 2003

Implementation: The results from this investigation will provide technical information and
recommendations that engineers can use to more accurately evaluate
existing bridges. In addition, the information will provide useful guidelines
regarding actual bridge behavior that can be beneficial to engineers
responsible for bridge design.
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Project Number: TR-449

Project Title: Determination and Evaluation of Alternative Methods for Managing and
Controlling Highway Related Dust

Agency: Iowa State University

Principal Investigator: Robert Lohnes

Research Period: March 1, 2001 to June 30, 2002

Research Board Funding: $58.135

Funding Source: 100 percent state - 100 percent Secondary funds

Objective: The objective of the research is to evaluate currently used and potential technology

and products for dust control and to identify new alternative methods for
controlling dust.

Reports: Final Report, June 2002

Implementation: The observations and conclusions from this study will lead to
recommendations on the most effective dust control methods and materials.
State, county, and city transportation agencies can implement the
recommendations for maintenance of unpaved roads.
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Project Number: TR-451

Project Title: Investigation Into Improved Pavement Curing Materials and Techniques —
Phases | & 11

Agency: lowa State University
Principal Investigator: Kejin Wang and James K. Cable
Research Period: December 1, 2000 to September 30, 2002

Research Board Funding: $70,718

Funding Source: 100 percent state - 60 percent Primary funds, 30 percent Secondary funds.
and 10 percent Street funds

Objective: To identify and evaluate alternate curing materials and techniques to improve
moisture retention in newly placed PCCP, and to develop a method for measuring
effectiveness of the compound placed on the pavement at construction time.

Reports: Final Report, April 2002

Implementation: The results of this research can be used to provide an alternative set of | |
materials for curing of pavements to enhance performance. . h
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Project Number: TR-456 |
Project Title:  Measuring Main-Channel Slopes for Major Rivers in lowa ‘
Agency: United States Geological Survey

Principal Investigator: David Eash

Research Period: April 18, 2001 to September 30, 2003

Research Board Funding: $107,800

Funding Source: 50 percent Federal funds and 50 percent State - 50 percent Primary funds
and 50 percent Secondary funds

Objective: To measure Main Channel Slope (MCS) using GIS along major rivers in lowa, plot
graphs of those measurements., and compare them to manual measurements to

determine if adjustments are necessary.

Progress: The project is in final stages of completion. A final report is being completed and is
expected to be presented to the I[HRB in the fall of 2003.

Reports: Progress Report, September 2002 N
Implementation: The results of this project will enable engineers, managers, and planners to ‘b

estimate flood-frequency discharges with greater efficiency and predictive
accuracy.
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Project Number: TR-462

Project Title: Manual for Roadside Control of Trees and Brush
Agency: University of Northern lowa

Principal Investigator: Kirk Henderson

Research Period: September 1, 2001 to October 31. 2002
Research Board Funding: $61.560

Funding Source: 100 percent State - 30 percent Primary funds, 50 percent Secondary funds
and 20 percent Street funds

Objective: To develop a manual that describes best practices for the control and removal or
roadside tree and brush debris.

Reports: Final Report, October 2002

Implementation: Administrators and maintenance crews alike need to be involved in the
policy writing process. Several regional training sessions would be
necessary to train county supervisors, county engineers, roadside managers,
operations managers, weed commissioners and maintenance personnel from
each county.
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Project Number: TR-464

Project Title: Erosion Control for Highway Applications — A Critical Review of Published
Literature

Agency: The University of lowa
Principal Investigator: Marian Muste
Research Period: December 1, 2001 to July 31, 2002

Research Board Funding: $30.000

Funding Source: 100 percent State - 50 percent Primary funds, 40 percent State funds
and 10 percent Street funds

Objective: Phase I: Conduct a literature review and compile a synthesis of current practice
short- and long-term erosion control methods utilized in highway applications.

Phase II: Expand on research objectives required to considerably improve
mitigation methods with emphasis on transitioning from short- to long-term
erosion control following construction.

Reports: Final Report. May 2002

Implementation: The use of the newly developed literature will help in selecting means to
minimize the impact of construction and maintenance operations and
mitigating sediments and erosion concerns resulting in not only better roads,
but a better environment.
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Project Number: TR-472

Project Title: Investigation of Materials for the Reduction and Prevention of Corrosion on
Highway Maintenance Equipment

Agency: The University of lowa
Principal Investigator: Wilfrid A. Nixon
Research Period: May 1, 2002 to October 31, 2003

Research Board Funding: $80.000

Funding Source: 100 percent State - 60 percent Primary funds. 35 percent Secondary funds.
and 5 percent Street funds

Objective: The research project attempts to find methods that can effectively and

economically reduce corrosion on maintenance vehicles, especially when liquid
deicing chemicals are being used.

Progress: The literature review 1s now complete, and the lab and field test programs are being
set up and will be completed by the end of the forth-coming winter season.

Reports: Progress Report

Implementation: The result of this study will be presented at an appropriate meeting in lowa.

after completion of the project. The report would also be made available via
e-mail to all subscribers to the snow and ice mailing list.
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Project Number: TR-476

Project Title: A Computer Program for Valley Stage-Discharge Curves and Bridge Backwater "
Calculations

Agency: Digital Control, Inc.
Principal Investigator: LaDon Jones
Research Period: July 1, 2002 to September 30. 2003

Research Board Funding: $69,375

Funding Source: 100 percent State - 40 percent Primary funds, 40 percent Secondary funds
and 20 percent Street funds

Objective:  This project will produce integrated, user friendly. personal computer software that
will estimate stage-discharge curves for valley cross-sections and perform bridge
backwater calculations. The software will be written in Visual Basic 6.0 and will

be a complete stand alone program that will run on computers using Microsoft
Windows 95, 98, NT. 2000 or XP.

Progress: The software was completed by June 30. 2003. It is undergoing testing and the user
manual is in preparation. A final report and the software and manual will be 0
presented to the IHRB in the fall of 2003.

Reports: None

Implementation: The PC program will be utilized by city and county engineers. the lowa
DOT staff and consultants for the design of culverts and bridges along the
State’s primary and secondary road system.

55












































































Project Number: HR-1080

Project Title: Synthesis of Dowel Bar Research

Agency: lowa State University

Principal Investigator: Max Porter

Research Period: July 1, 2001 to August 15, 2002

Research Board Funding: $29.997

Funding Source: 100 percent State - 100 percent Primary funds

Objective: The objective of the study was to investigate the latest completed and on-going
research from across the nation to locate the gaps and duplications in recent dowel
bar research.

Reports: Final Report, August 2002

Implementation: The results of this synthesis will guide the nation's research program

concerning the use of alternative materials and shapes for pavement dowel
bars.
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LIST OF ACRONYMS

AASHTO - American Association of State Highway and
Transportation Officials

AC - Asphalt Cement

ACC - Asphalt Cement Concrete

ACPA - American Concrete Paving Association

APWA - American Public Works Association

BMP - Best Management Practice

BST - Borehole Shear Test

CIPR - Cold In-Place Recycling

CTRE - Center for Transportation Research and Education

DOT - Department of Transportation

FHWA - Federal Highway Administration

FRP - Fiber Reinforced Polymer

FWD - Falling Weight Deflectometer

GFRP - Glass Fiber Reinforced Polymer

GIS - Geographic Information System

GPS - Global Positioning System

HMA - Hot Mix Asphalt

[HRB - lowa Highway Research Board

ICPA - lowa Concrete Paving Association

ICEA - [owa County Engineers Association

ISU - lowa State University
LVR - Low Volume Road

NCHRP - National Cooperative Highway. Research

Program

NDT - Non-Destructive Testing

PC - Prestressed Concrete

PCA - Portland Cement Association

PCC - Portland Cement Concrete

PI - Principal Investigator

QA - Quality Assurance

QC - Quality Control

QM-E - Quality Management - Earthwork

RAP - Recycled Asphalt Pavements

RC - Reinforced Concrete

SHRP - Strategic Highway Research Program

SUDAS - Statewide Urban Designs and
Specifications

TAC - Technical Advisory Committee

TRB - Transportation Research Board

U of | - The University of lowa

WIM - Weigh in Motion






TABLE |

2003-2004 IOWA HIGHWAY RESEARCH BOARD MEMBERS

Member Term Expires

John Adam 12-31-05
Deputy Director

lowa DOT - Statewide Operations Bureau

800 Lincoln Way

Ames, [A 50010

(515)239-1333

Lyle Brehm 12-31-05
Tama County Engineer District 1
1002 E. 5" Street

Tama, 1A 52339-2216

(641) 484-3341 SS#-086

Robert Ettema

Chair, Dept. of Civil & Env. Engineering
The University of lowa

4105 Seamans Center

lowa City, [A 52242

(319) 384-0596

Todd Fonkert 12-31-04
Bremer County Engineer District 2
1995 Euclid Avenue

Waverly, [A 50677

(319) 352-4302 SS# 009

Roger Gould 12-31-06
Process Management Engineer

[owa DOT - Engineering Bureau

800 Lincoln Way

Ames, [A 50010

(515) 239-1834

Lowell Greimann

Dept of Civil, Const. & Env. Engr.
l[owa State University

390 Town Engineering Bld.
Ames, [A 50011

(515) 294-5586

Jon Ites 12-31-06
Buena Vista County Engineer District 3
215 E. 5" Street

P.O. Box 368

Storm Lake, [A 50588
(712) 749-2540 SS# 011

Alternate

Robert Younie
Construction Engineer
lowa DOT - District |
1020 S. 4™ Street
Ames, JA 50010
(515) 239-1542

Dennis Short

Hamilton County Engineer
2300 Superior Street

Webster City, IA 50595-3197
(515) 832-9520 SS# 040

Danny Waid

Howard County Engineer
137 N. Elm Street
Cresco, IA 52136

(563) 547-2620 SS# 045

James Berger
Director of Materials
[owa DOT

800 Lincoln Way
Ames. [A 50010
(515)239-1843

Steve Camp

Pocahontas County Engineer
99 Court Square, Suite 4
Pocahontas, IA 50574-1629
(712) 335-3252 SS #076

























HR-296

Agency:
lowa State University

Principal
Investigator:
Duane Smith

Research Period:

December 31,2004

P
-.' ok | AF.FE!.#:',.
e -" i.— = : I N

lowa State University Local Technical
Assistance Program (LTAP)

Objective: The objective of this project is to help lowa's local
governments keep up with growing demands on local
roads, streets, bridges, and public transportation. The center
provides technical and management assistance to lowa's
local transportation officials through a variety of programs.

Progress: The major tasks are the following:

= publishing at least six Technology News newsletters per
year,

= conducting at least 10 training courses/workshops per
year,

= distribute publications,

= provide service and information to users, and

= present transportation safety information to rural
communities by employing a Transportation Safety
Circuit Rider.

Reports: Newsletters

Implementation: Implementation of research findings and the
proper training of state and county employees will improve
the quality and reduce the cost of road construction and

maintenance.




Agency:
lowa Department of

Transportation, Highway

Division

Principal
?lnvestlga‘tor.

Transportation Research Board
Education for County Engineers

Objective: The objective of the project is to send two county
engineers annually to the TRB Annual Meeting in
Washington, D.C.. for research education. County
engineers selected are generally those starting their term as
regular members of the IHRB. The experlence of attending
the TRB Annual Meeting gives county engineers serving
on the IHRB a better understanding of research at a
national and international level. Additional benefits may
be gained as the county engineers begin to develop ideas
for research from their experience at the TRB meeting.

Progress: In the time period 1995 to 2004, a total of 18 county
engineers were sent to TRB.

Reports: None

Implementation: All county engineers who have attended the
conference so far felt it was a very good educational
experience. They believe the experience will allow them to
better serve their counties and the IHRB.
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HR-394

Agency:

lowa County Engineers
Association Service
Bureau
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Transportation Program Management
System, Phase I-IV

Objective: The objective of this project is to create a centralized,
automated system to support project programming and
development tracking to do the following:

= reduce the potential for errors and conflicts,

= gpeed up the process and deliver road improvements to
the public more expeditiously,

= decrease the total labor cost required to get
programming and development work accomplished,

= make the status of any project or action available to all
parties who need to know on a real-time basis, and

= improve communications and provide an on-line
transcript of each project’s history.

Reports: Final Report, September 2003

Implementation: The results of this project will be a system that
will both improve and expedite the current Transportation
Program Management process. It will enable local
agencies to reduce project errors, conflicts, and delays. All
interested parties will be able to get real-time project status
at any time.










TR-414 Superpave Mix Designs for Low
Volume Roads

Agency: | Objective: To determine what modifications to Superpave

lowa Department of criteria will be needed to provide the benefits of this mix

Transportation, design process on low volume roads without significantly

Scott County. increasing paving costs.

Mahaska County.

Mills County, Progress: All of the eight final projects are completed. Regular

‘Cerro Gordo County, distress and performance surveys have been performed.

Dubuque County, The draft final report is nearing completion and will be
~ Pocahontas County, presented to the Board in fall of 2004. }
Cass€ounty, i

: Reports: Construction Report, September 2001 |

Implementation: The Superpave mix design process shows
excellent promise for improving paved road service life. If
we can show this is applicable on low volume roads at little
or no extra costs, it will be an attractive alternative for
counties statewide. This is especially true as state ACC
projects are shifted to 100% Superpave.

1i5




TR-419 Education on Urban Corridor Issues
Through Computer Animation

Agency: Objective: The objective of this research is to develop a method

Snyder and Associates, of using a combination of photo-imaging and computer

Inc. animation at much less expense to provide a visual aid to

gain public acceptance of an urban safety upgrade project.

Principal

Investigator: Reports: Final Report, March 2003

Todd J. Happel

P e Implementation: Implementation of this research will be

Research Period: | through an evaluation of how photo-imaging and computer

May 211998500 s animation can be used in combination to cost-effectively

oive the average citizen an understanding of how a
constructed design will compare to the current conditions.
A before and after comparison of a corridor will also show
how well the post-construction appearance can be
represented by integration of imaging and animation into a
video prior to actual construction.
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TR-420

lowa State University

Investigator:
James K. Cable

Research Period:

July 30, 1998 to |
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Field Evaluation of Alternative Load
Transfer Device Locations in Low
Traffic Volume Pavements

Objective: The objective of this research is to evaluate the
placement of load transfer dowels in PCC pavements on
low volume roads. The intention is to find strategic dowel
placements that would decrease the number of dowels
needed and make placement easier.

Reports: Final Report, February 2004

Implementation: If an optimized dowel placement regimen can
be demonstrated. counties will be more inclined to use
dowels in their paving projects.

Fero Domvel Bars
Per Lane

Typical Dowel Bar Placement
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TR-422 Pretreatment for Reduction of Asphalt
Absorption in Porous Aggregate

Agency: Objective: The purpose of this research is to evaluate the
[owa Department of effectiveness of an acrylic antistripping agent when used as
Transportation and an asphalt absorption inhibitor in ACC paving.
Louisa County
. " Progress: The paving project was completed in the summer of
Principal 1998. Evaluations of the pavement have been performed in
Investigator: conjunction with another research project (TR-414). The
Edward J. Engle and additive does not appear to have provided significant
- John Hinrichsen reduction in asphalt absorption into the aggregate. A final
e bripe ) e report is in preparation.

L
) - i . .
~ Research Period:
R AT ek i e L
~ August 1998 to ?.ﬁ,{a'éﬂ i |

e
.".Eé il 1? .7'.
FAULY

Reports: None

| a2 | Implementation: Many of the aggregates in lowa are highly
Research Board absorptive. This results in ACC requiring high AC
Funding: contents. If this additive can reduce the amount of AC
$14.000 absorption and hence the overall AC content in the ACC,
then considerable cost savings to the county would be
realized.
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TR-428 Effective Structural Concrete Repair

Agency: | Objective: The overall objective will be to develop innovative
lowa State University repair methods/materials that result in cost effective repair
of structural concrete elements.

Principal

Investigator: Progress: A final report summarizing the work to date was

F. Wayne Klaiber and presented. Also, a synopsis of the installation procedures
Terry J. Wipf used for each of the FRP wraps has been created for use by
a maintenance personnel. The synopsis is included as an
Research Period: appendix to the final report. A revised final report will be
February 1, 1999 to prepared in 2008 to reflect the service life of the
December %}, Qﬁlﬁﬁ documented repairs.

vt

Reports: Final Report, April 2004

Implementation: Results from this investigation will provide
technical information that engineers in the bridge field can
use to lengthen the useful life of structural concrete bridges.
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TR-429

Agency:
lowa State University

Principal
Investigator:

Terry J. Wipf, Fouad S.
Fanous and F. Wayne
Klaiber

Research Period:
February 1, 1999 to
April 30, 2003

Research Board
i"=j’.f"'-?1_.._f_' AL e Y =

Evaluation of Appropriate Maintenance
Repair and Rehabilitation (MR&R)
Methods for lowa Bridges

Objective: The primary objective of the proposed research is to
compile current information on MR&R techniques and

implementation guidelines. The proposed research will
provide guidance for designers as well as field personnel.

Reports: Final Report and Manual, May 2003
Implementation: The result of this research project will provide

MR&R procedures that are systematic and will serve as
guidelines to engineers and field personnel.

Iy =

[

o

- Bt i R
Jacketing of Deteriorated Timber Piles

22

L N N N N N I N N I I W E B E X T Y T Y T Y T Y YT YT YT T TCTrTTTTYSYYrrareaews,




TR-432 Ultrathin PCC Overlay Extended

Evaluation

Agency: Objective: The objectives of the project are as follows: 1)

lowa State University Evaluate conventional methods of slab removal and surface

__ preparation for removal and replacement areas, 2) Evaluate

Principal : the condition of the asphalt concrete surface under removal
~ Investigator: and replacement areas, 3) Evaluate the cost/benefit of

James K. Cable polypropylene fiber addition to the concrete, 4) Evaluate

| the performance of the rehabilitated sections, and 5)
- Research Period: Validate the existing ultrathin whitetopping design
~July 1,199%;0 B 5 ol procedures of the PCA and ACPA for application in lowa.
- December 31,2004
f

g- .:' Sl analysis at this time. A draft report is being prepared for
903 e taer) delivery.

_ o Progress: Data collection in the form of FWD, coring and
r— l's:.:" '.!:' '-.'_!'.-'-.'T-_h fT--—:—.a “.. ; "
Research Board distress surveys have been completed and are under

—=,

Reports: Construction Report, July 2000 and Interim Report,
July 2002

Implementation: The results of this study will be used to
develop and validate design procedures for whitetopping
and ultrathin whitetopping for the PCA and ACPA

UL,
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TR-452 Alternative Solutions to Meet the
Service Needs of Low Volume Bridges

In lowa
Agency: Objective: The objective of this phase of the project is to
lowa State University develop a reference document to address common
| problems in LVR bridges. This reference document will
Principal not only summarize previous IHRB sponsored research, but
Investlgator' will also present pertinent information from other sources.
F. Wayne Klaiber and lowa county engineers need to be surveyed to determine
Terry J. Wipf problems they are having with LVR bridges. Also, their
- solutions to some of the bridge problems they have
| Reseamh Pe r{ad encountered need to be determined and summarized. A
c°h“ 5 ﬂ E (h-a ﬂr,ul y review of the collected data will reveal where inadequate

a*

information is available and enable the research team to
develop a work plan to address areas where there 1s
inadequate information.

Reports: Final Report, September 2004

Implementation: Local agencies in lowa and elsewhere are
beset by a combination of bridge deficiencies and the lack
of funding to address the deficiencies. This research will
provide a summary of approaches to this problem and
evaluations to show which approaches worked best.

A product of the research will be a reference document that

county and city engineers can use to help them decide how
best to solve their LVR bridge problems.

There are approximately

22,000 bridges on
Iowa's Secondary
Road System.




TR-456

Agency: )
United States Geological

Principal
David Eash

esearch Period:

~ April 18,2001 to
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Measuring Main-Channel Slopes for
Major Rivers in lowa

Objective: To measure main channel slope using GIS along
major rivers in lowa, plot graphs of those measurements,
and compare them to manual measurements to determine 1f
adjustments are necessary.

Reports: Final Report, October 2003

Implementation: The results of this project will enable
engineers, managers, and planners to estimate flood-

frequency discharges with greater efficiency and predictive
accuracy.
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TR-457 Development of a Manual Crack
Quantification and an Automated
Crack Measurement System

Agency: Objective: To develop software to verify the outputs pavement

The University of lowa management data against lowa DOT procedures and to
automatically process pavement crack data objectively and

Principal consistently.

Investigator:

Hosin “David” Lee Progress: A draft final report was submitted in May 2002.
During the course of the review, it became apparent that the

Research Period: images provided for analysis did not correspond to the
Apnl 1,2001 t‘g_&lmﬁ | pavement management system output. The images have

?@&‘ “,.T? o | been assigned to the proper pavement manage sections for
S B el gl re-analysis. The revised analysis required additional time.
A final report is due in fall 2004.

Reports: Draft Final, May 2004

Implementation: The software package will offer improved
accuracy and consistency over the current labor-intensive
manual system at a lower cost. This system will be
implemented in lowa DOT and selected cities and counties.













TR-461

Agency: _
lowa State University

Principal
Investigator:
David J. White

Research Period:
July 1, 2001 to
November 30,2004
) I-J #ﬁ-—!--‘:‘. N

-u; £S5 S ..F.# ‘F'._,_._. = r: K 'u
- Research soara

At

- $70.000

.. o RS e .'_i._; |
Funding source:
61.1% outside sources
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Soil Stabilization of Non-Uniform
Subgrade Soils

Objective: 1) Evaluate the influence of subgrade uniformity on
pavement performance. 2) Determine how the addition of
various raw fly ashes can bring about uniform subgrade
support. 3) Develop an Ash Stabilization Guide as a
resource for lowa designers and contractors.

Progress: Freeze-thaw and wet-dry durability test data were
compiled for the stabilized limestone screenings project.
Results show that the cement kiln dust stabilized limestone
screenings are not feasible as a construction material due to
poor freeze-thaw durability. Statistical analysis of the
finite element modeling results for the subgrade uniformity
study shows that a link exists between subgrade non-
uniformity and pavement fatigue resistance. As subgrade
non-uniformity increases, pavement performance
decreases.

Reports: None

Implementation: The results of this research will allow highway
agencies and contractors statewide to provide a more
uniform subgrade for highways.
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TR-466

Agency:
lowa State University
and City of Oskaloosa

Principal

Investigator:
James K. Cable

Research Period:
July 1,2001 to June

Evaluation of Unbonded Ultrathin
Whitetopping of Brick Streets

Objective: Demonstrate the ability to design and place an
unbonded PCC overlay on an existing base of ACC and
brick, and evaluate the performance of the 3" PCC overlay
to that of the 3” ACC overlay in the short- and long-term.

Progress: The construction report was completed and presented
to the IHRB. Monitoring of the site continues, including
deflection and distress surveys.

Reports: Construction Report, August 2002

Implementation: Information gathered from the three reporting
periods will be distributed to city administrators and the
highway industry through the following:

= Distribution of the project reports by the [owa Highway
Research Board to public entities and consultants.

= Use of the CTRE newsletters and Portland Cement
Concrete Center publications.

= Presentations at the APWA lowa Chapter annual
meetings.

= Technology abstracts in the Midwest Concrete
Consortium Web Page.

Asphalt Surface with Exposed Brick

Completed Jointing Pattern







Agency:

lowa Department of
Transportation
Principal
Investigator:
Mark J. Dunn
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Technology Transfer Program for the
lowa Highway Research Board

Objective: The objective of this project is to provide improved
research technology transfer and information distribution to
the IHRB and to transportation professionals in lowa.
Through electronic distribution of information, a wider
audience can be obtained with reduced publication and

distribution cost.

This project will also provide resources to cover facility
costs for small workshops related to IHRB research when it

would be beneficial to transfer technology.

Progress: This project covers meeting costs for the IHRB’s
annual traveling meeting at field sites in lowa. No other
technology transfer activities required funding for FY 03-

04.

Reports: None







TR-470

Agency:
lowa State Umversny

Principal
Investigator:
Omar Smadi

Research Perlod.c .

~unding Source:

100% State -

Development of a Method to Determine
Pavement Damage Due to Detours and
Haul Roads

Objective: The object of this project is to develop an objective
method for determining pavement damage on secondary
highways and municipal streets resulting from additional
traffic loading on detours and haul roads used temporarily
by the lowa DOT.

Progress: A draft final report was submitted in June 2004 and
will be presented in the fall of 2004

Reports: Draft Final Report, June 2004

Implementation: At the end of the project, a set of guidelines
and procedures for a new process of developing detour and
haul roads compensation will be presented. If approved,
the lTowa DOT, cities, and counties involved in such
activities will use the newly developed methodology to
determine their compensation.




TR-471

The University of lowa
and sub-contract with

Towa State University

Principal

Investigator:
Wilfrid A. Nixon (The
 University of lowa) and
Kejin Wang (lowa State

=
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University
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Evaluation of Using Non-Corrosive
Deicing Materials and Corrosion
Reducing Treatments for Deicing Salts

Objective: To develop a series of tests that will allow the
evaluation of existing and future deicing chemicals
respective to their effectiveness at removing snow and ice,
and their impact on the highway infrastructure and
surrounding environment.

Progress: The following tests were performed with liquid
deicing chemicals:
= Jce melting test
= Freezing point test
= [ce penetration test
= Viscosity test
s Specific gravity test

The results of these tests will be presented in the final
report.

Reports: None

Implementation: The results of this study will be presented at
an appropriate meeting in lowa after completion of the
project. The report would also be made available via e-
mail to subscribers on the snow and ice mailing list.
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TR-472 Investigation of Materials for the
Reduction and Prevention of Corrosion
on Highway Maintenance Equipment

Agency: Objective: The research project attempts to find methods that

‘The University of lowa can effectively and economically reduce corrosion on
maintenance vehicles, especially when liquid deicing

Prmclpal chemicals are being used.

Investigator:

Wilfrid A. Nixon Progress: The Pacific Northwest Snowfighters testing was used
to determine the corrosivity of a variety of different

Research Period: chemicals on steel and aluminum. The corrosivity will be

May 1,}(3&2* to il oy related to the corrosion of distilled water, and will be

ecember &t 20 @4. L reported as a millimeters per year of corrosion when final
gl it _|- i X, results are presented. The final report is being prepared
and should be completed by March 31, 2005.

ey
" _“
B

- " -

Reports: None

-

Implementation: The result of this study will be presented at an
appropriate meeting in lowa after completion of the project.
The report would also be made available via e-mail to all

subscribers on the snow and ice mailing list.
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TR-474

Agency:
The University of lowa

Principal
Investigator:
Hosin “David” Lee
Research Period:
May 1,2002t0

Funding Source:

Development of a Mix Design Process
for Cold In-Place Rehabilitation Using
Foamed Asphalt- Phases | and |l

Objective: The main objective is to develop a new mix design
process for CIPR using foamed asphalt. The research will
1) review past research efforts on foamed asphalt, 2)
evaluate the current practices of CIPR with emulsion, 3)
determine mix design parameters for CIPR with foamed
asphalt, and 4) develop a lab procedure.

Progress: RAPs were collected from six different sources across
the state of lowa, 1500 lbs. from each construction site.
The collected RAP materials were sieved into stockpiles of
five different sizes. The steering committee meeting took
place on campus of The University of lowa with members
participating from lowa DOT, Delaware County, and
industry. The simple performance testing equipment has
been ordered.

Reports: None

Implementation: The implementation outlook for the proposed
project is very realistic, given a number of planned
construction projects of CIPR pavements using foamed
asphalt in Jowa. The results of this study will provide a
better understanding of the CIPR process using foamed
asphalt. A new design method for the CIPR using foamed
asphalt is expected to come out of the study for
implementation.
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TR-476 A Computer Program for Valley Stage-
Discharge Curves and Bridge
Backwater Calculations

Agency: Objective: This project will produce integrated. user friendly.
Digital Control, Inc. personal computer software that will estimate stage-

| discharge curves for valley cross-sections and perform
Principal bridge backwater calculations. The software will be
Investigator: written in Visual Basic 6.0 and will be a complete stand-
LaDon Jones alone program that will run on computers using Microsoft

Windows 95, 98. NT, 2000 or XP.

~ Research Period:
J‘*L,@BZ}@ s Reports: Final Report, October 2003

Implementation: The computer program will be utilized by city
and county engineers, the lowa DOT staff and consultants
for the design of culverts and bridges along the state’s
primary and secondary road system.
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TR-478 Evaluation of Composite Pavement
Unbonded Overlays

(Installation and Maintenance of Weigh in Motion (WIM)
Detection System on Iowa Highway 13 in Delaware County)

Agency: Objective: The IHRB is providing funding as a cost-share of
lowa State University $50.000 (out of a total project cost of $230.000). The
purpose of this funding is to provide for placement and

Principal maintenance of a WIM system in support of the research
Investigator: project, Evaluation of Composite Pavement Unbonded

~ James K. Cable Overlays.
Research Period: ~  Progress: The WIM system was installed in July 2002. The

s -_:"1— Qﬁégﬁdpne Fe ?;_" lowa DOT continues to provide WIM data and maintain the

Sy system.

ERORD06E
Reports: Construction Report, April 2003

Implementation: Information collected from the WIM site will
be used to provide truck traffic data to Dr. Cable
throughout the life of the research project.
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TR-491 Development of Winter Performance
Measures for Maintenance Operations

‘Agency: Objective: The objective of this project is to create a method for
The University of lowa measuring performance levels of winter maintenance

8L B s operations during winter storms. The method must

Principal consider the severity of the storm, and must be able to

Investigator: measure the outcomes of the winter maintenance actions in
Wilfrid A. Nixon such a way as to cumulatively assess the performance of

those actions.

Progress: The literature review has been completed and will be
updated through the life of the project as new papers are
published. Potential storm classification schemes are being
evaluated and a storm severity index has been developed.

The remainder of the project will be examining
performances and costs for winter maintenance with the
different winter storm scenarios.

Reports: None

Implementation: The results of this study will be presented at
an appropriate meeting in lowa after completion of the
project. The report would also be made available via e-
mail to all subscribers to the snow and ice mailing list. The
final report will be made available in pdf format.
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TR-492 Embankment Quality Phase IV -
Application to Unsuitable Soils

Agency: Objective: Embankment Quality Phase IV research is to
lowa State University continue development and refinement of the QM-E
program, but with effort focused specifically on
Principal “unsuitable™ soils. This phase will provide additional
Investigator: Grading Certification Level I training of contractor and
David J. White field personnel on two separate pilot projects - preferably
one in western lowa and one in southern lowa. The
Research Period: outcomes of this phase will be 1) final recommendations
May 15,,,;20@3 208 | for QM-E implementation; 2) a proposed lowa DOT

developmental specification; and 3) improved data
management tools for contractor quality control (QC) and
lowa DOT quality assurance (QA).

Progress: Progress was slowed due to the delay in identification

of suitable construction projects for this work. Lab testing
Funding Source: and field dynamic cone penetrometer testing has been
100% State - started. Pilot project selection has begun.

Reports: None

Implementation: The results of this research and pilot studies
will be used as a basis for developing statewide
specification changes for improved roadway embankments.




Agency: |
lowa State University

Principal
Investigator:
Terry J. Wipf

L : ‘Lf. %ijtl%!
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Performance Evaluation of Steel
Bridges - Phase li

Objective: There are two primary objectives to the proposed
research: first. to study the performance of bridges with
suspect or untested design details; and second, to develop a
low-cost system for use by secondary road bridge owners
to easily monitor the conditions of infrastructure.

Progress: A contract was executed with lowa State University to
perform this research in March 2003. Development of a
monitoring plan is 25% complete.

Reports: None

Implementation: The product of this research will be a better
understanding of two types of primary road bridges and the
development of a low-cost monitoring system for
secondary road bridges. With the behavior information for
the primary road bridge, the bridge owner will likely gain
confidence in the performance of two bridge types. Also,
secondary road bridge owners will have a low-cost system
for monitoring bridges for specific behaviors or events.
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TR-494 Statistical Analysis of Highway Needs
Condition Data: Manual vs. Automated

Agency: Objective: The object of this project is to conduct a statistical
Iowa State University analysis to examine the differences and/or similarities of

h the condition data collected manually and in an automated
Principal fashion. This information will help the advisory committee
Investigator: responsible for finding alternatives to the current highway
Omar Smadi needs process to make an informed decision whether
o HWYNEEDS should be converted to a Windows-based
Research Period: environment and modified to be used by the counties to
March 1,2003 to | distribute the counties’ share of the Road Use Tax Fund.

e b Wi X

Reports: Final Report, September 2003

Implementation: The results have been reported to the project
advisory committee. The committee will use the
information in developing a recommendation for future

Funding Source: Road Use Tax Fund distribution methods for lowa

100% State - counties.
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TR-495 Field Evaluation of Compaction
Monitoring Technology

Agency: Objective: The project’s objectives are as follows:
lowa State University » Evaluate compaction-monitoring technology under

actual field conditions for a wide range of soil,
Principal aggregate, and asphaltic concrete materials available in
Investigator: lowa.
E. Thomas Cackler, = Identify needed refinements to the technology and
David J. White and communication systems and make appropriate
Edward J. Jaselskis modifications.

=  Develop model QC/QA guidelines using this

technology.
= [dentify the technology’s potential benefit to
contractors and project owners.

Reports: Final Report, September 2004

Implementation: The project will result in advances in real-time
compaction monitoring technology, which will provide
contractors and project owners improved job site safety,
faster construction, and greater cost savings. The motoring
public will also benefit from reductions in travel delays and
disruption. The project will contribute significantly to the
AASHTO Subcommittee on Construction’s priorities of
research into rapid, real-time testing.

b Lo pllbar b Pl i

CATERPILLAR

CONSOLIDATION seonssmn

Monitor output for machine energy
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TR-496

Agency:
Stanley Consultants, Inc.

Principal
Investigator:
Larry Badtram

Research Board

- Funding:

| i . Vel B
7170 IDKNIT
| A F - o |

Development of Standard Plans for the
Design of Single Span Pretensioned,
Prestressed Concrete Beam Bridges
with Concrete Abutments

Objective: The objective of this project is to perform an
engineering study to update the existing H24S and H305
bridge standards and to create a new standard (H24IS and
H30IS) utilizing concrete abutments.

Progress: This project is approximately 20% complete. CADD
drawings are being developed and the structural design of

the abutments is underway.

Reports: None

Implementation: All drawing files will be included in
Microstation format for the final submittal for both
standard series. Upon final review and approval, the detail
sheets will be made available in Microstation format on the

lowa DOT Web page.

Counties are currently paying approximately $5,000 to
$8.000 per bridge for consultant designs of concrete
abutments. The cost of developing these standards will be
recouped after being used approximately 23-36 times. Cost
savings would then be available for use in other parts of the

roadway network.
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TR-497 Manual of lowa Drainage Law

Agency: Objective: The objective of this project is to develop a manual
lowa State University that clearly and completely describes drainage laws that are
| applicable to the entire state of lowa and those specific to
Principal lowa’s drainage districts. The manual will provide a
Investigator: comprehensive reference for lowa engineers, landowners,
Stephen J. Andrle drainage district commissioners, county drainage clerks,
county supervisors and other officials, contractors, and
Research Period: other interested people of drainage laws and general legal
July 1,2003 to 2 principles of drainage as well as potential impacts on
I”‘%ﬁﬁﬂﬂ% o b construction and maintenance of drainage improvements.

Progress: Draft chapters of the manual have been produced.
The project advisory committee will review and comment
on the material. The legal review is nearly complete. A
final report is expected in fall 2004.

Reports: None

Implementation: lowa counties, cities, and the lowa DOT will
be able to apply the research results and products to
improve efficiency, procedures, and communications.
Affected landowners and others who are interested will also
benefit from having access to the information in the
manual. The manual will serve to answer questions, reduce
confusion. and facilitate mutually beneficial, rather than
adversarial. relationships between parties affected by
drainage issues and transportation projects.
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TR-499

Agency: _

NNW, Inc. and sub-

~ contract with The
University of lowa

Principal
“Investigator:

Effectiveness of Electrochemical
Chloride Extraction (ECE) for the lowa

Avenue Pedestrian Bridge

Objective: This research effort is expected to provide local
engineers and contractors with a better understanding of the

ECE process as it applies to bridge decks. Itis hoped that

research will show that the ECE process is an effective
method to prolong the useful life of bridge decks and thus

provide a replacement cost savings to the people of lowa.

Progress: The research is complete; the final report will be
presented to the Board in the fall of 2004.

 Steven Jacobsen (T INW,
Inc.) and Hosin “David”
1
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Reports: None

Implementation: The research findings are expected to
determine the short-term and long-term effectiveness and

justification for the ECE process for various depths or
thicknesses of slabs. If the ECE proves effective, it would

extend the life of bridges, thereby reducing the costs for
bridge replacement.

Construction specifications would be written to include
testing of the deck concrete and extraction when required.
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TR-500 Evaluation of the Compensatory
Wetland Mitigation Program in lowa

Agency: | Objective: This research will focus on characterizing wetland
lowa Department of mitigation projects at a minimum of 24 randomly selected
Transportation sites. The research objectives are to do the following:

AR = Determine if project areas meet the definition of a
Principal jurisdictional wetland, and
Investigator: = Determine degree of compliance with requirements
Kelly Poole and Scott specified in Clean Water Act Section 404 permits.
Marler |

| - Progress: The project final report is being written and will be

RSEQ[E‘GribL s i presented in the fall of 2004.
AT 2003 hes R
~ August 31,2004

) 'IL,I":T' J.’-"’:- b
= e ol 'iﬁ' 5 5 3
‘“L’I'**'a.::}.*! 5L D F“

Reports: None

=) #

 Research Board Implementation: The results of this study will form the basis of
Funding: more detailed biological, chemical and physical
$6,802 investigations of selected mitigation sites. In addition, the
results of this work will provide a means for evaluating
restoration and construction techniques and provide
valuable information toward improving the DOT"s
compensatory wetland mitigation efforts as we respond to
an increasing number of non-compliance inquiries. The
results of this work will be integrated with the results of
additional studies which will be submitted for publication
in a peer-reviewed journal.
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TR-505 Improving PCC Mix Consistency and
Production by Mixing Improvements

Agency: Objective: To find optimal mixing procedures for production of
Towa State University a homogeneous and workable mixture and quality concrete
LDy using a two-stage mixing operation.
Principal
Investigator: Specific Objectives:
Vernon R. Schaefer = To achieve optimal mixing energy and time for a
= homogeneous cementitious material.
Research Period: = To characterize the homogeneity and flow property of
~ October 1, 2003 to the pastes.
~ September 112095 | = To investigate effective methods for coating aggregate
R R o e particles with cement slurry.

= To study the effect of the two-stage mixing procedure
on concrete properties.
= To improve production rates.

Progress: The literature review is mostly complete. Laboratory
tests are ongoing investigating optimal cement mixing
regimens.

Reports: None

Implementation: The lowa DOT will use this two-stage mixing
operation in demonstration projects. This is intended to
lead to development of a new specification for the process.

il




Progress: Dust measurement equipment has been purchased.
The test locations in Story County have been selected and a

M TR | test protocol developed. A wet spring delayed application

of treatments until late May and continued rain hampered
data collection. Initial measurements were completed in

early July.

TR-506 Determination and Evaluation of

Alternate Methods for Managing and ‘
Controlling Highway-Related Dust, '
Phase Il - Demonstration Project '
Ag-en_cy:: Objective: The objective of the proposed study is to evaluate the ¢
Jowa State University effectiveness of two dust control additives that have been A
s used but subjected to limited systematic studies. The two i

Principal suppressants are: ground asphalt shingles and soap stock (a
Investlgater ] soybean oil by-product). These materials will be compared {
Vernon R. Schaefer and with untreated sections, as well as lignin and calcium i
Robert A. Lohnes chloride that are currently widely used as dust palliatives. i
: , 0
,
"
|

Reports: None

Implementation: The observations and conclusions from this
study will provide recommendations on most effective dust

control methods and materials. State, county, and city

transportation agencies can implement the i
recommendations for maintenance of unpaved roads. .

2




TR-507 Thin Maintenance Surfaces - Phase lll -
Municipal Streets and Low Volume
Rural Roads

Agency: Objective: The objective of the proposed project is to fully

Towa State University develop a thin maintenance surface technology transfer
T o program specifically for municipal and secondary road

Prmclpal personnel. The program will be developed to fit the

Investigator: specific needs of the following groups:

Charles Jahren = Municipal and county engineers

nad = (Consulting engineers and contractors involved in

ﬂésea;ch Period: secondary road and street maintenance

ovember 1,2003 to = Secondary road and street superintendents

Nov to
Dec ‘E;_ui% ' ﬁ:ﬁ:ﬁ}-:';i ﬁ = Officials involved in street maintenance for small
L Y R R R municipalities

v
.

'Research Board
Fu ' Progress: The literature review is mostly complete. Test

locations have been selected. Work has begun to develop
technology transfer material.

Reports: None

Implementation: The technology transfer program will be based
on the findings from Phase I and Il of this research
program. Researchers will work with a focus group of the
target audience to develop effective material.

73







TR-509 AASHTO 2002 Pavement Guide
Implementation Plan - Phases | and I

Agency | Objective: The objective is to formalize a process leading to an
Towa State University approved implementation plan by July 2004.

Principal Progress: As of April 2004, the Guide Software has not been
Investigator: released by NCHRP. The researchers were granted a no-
Brian J. Coree cost extension to September 30, 2004.

- Research Period: Reports: None

November 1, 2003 to

Implementation: The benefits that may accrue from this project

include the following:

» A detailed analysis of the Design Guide by
knowledgeable faculty and lowa DOT staft.

= An examination of the data-readiness of lowa DOT for
implementation.

= A sensitivity study to identify those factors of specific
importance to implementation in lowa.

= A phased approach to implementation over four years,
with which the background. the basics, the testing and
use of the new guide can be developed in an orderly
fashion.

= A training schedule for DOT and non-DOT users.
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TR-510

Agency:
lowa State University

Principal
Investigator:
Max Porter

Research Period:
February 1, 2004 f@

October 31,@@05 faii 8

Laboratory Study of Structural
Behavior of Alternative Dowell Bars

Objective: The objective of this research is to determine an
improved test procedure to replace the AASHTO T253
procedure and the corresponding analysis to incorporate the
modulus of dowel support based upon structural laboratory
tests.

Progress: A total of 18 concrete specimens have been cast
(using 1/8 - and % inch gap) with three dowel types:
elliptical steel, circular steel and elliptical GFRP. Three
specimens included strain gages. Specimens are ready to
be tested. Models are being developed using finite element
analysis for the AASHTO T253-76 test setup and using the
stiffness matrix method for a beam on elastic foundation.

Reports: None

Implementation: Implementation is to be done via
recommendations to the following:
= State DOTs for improved dowel bar design
=  AASHTO for an improved test procedure to replace the
current T2353
= FHWA for improved dowel bar design.
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TR-515 A Guide for Monitoring and Protecting
Bridge Waterways Against Scour

Agency: Objective: The objective of this project is to prepare a
The University of lowa comprehensive, well-illustrated. and practical manual that
e IF will substantially help engineers in monitoring,

__Fi".in.i:iifpa'l' maintaining, and protecting bridge waterways so as to
Investigator: mitigate or manage scour occurring at the bridge structures.
Robert Ettema and
Thams'Papmmmlaou Progress: The research is fully underway with the first four

e Dy | tasks to be completed under the project: 1) Establish an
'Research Period: advisory panel of engineers from DOT, counties, and cities

B .
AL

ril 1, to seek input regarding the structure and content of manual.

arch 31, 2 2) Prepare a preliminary, detailed outline for manual. 3)
o Meet engineers to discuss monitoring procedure. 4)

Review the bridge-waterway portions of the monitoring

procedures presently in use by DOT, counties, and cities.

Reports: None

Implementation: The primary product of this project will be a
practical manual that will aid engineers to monitor bridge
waterways. If deemed necessary, the manual could be
introduced and explained in a workshop setting.

Waterway scour threatens bridge abutment and embankment.
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HR-140 Collection and Analysis of Stream Flow
Data

Agency: Objective: Collect the data necessary for analytical studies
United States (including flood-frequency discharge estimation) to define,
Geological Survey for any location, the statistical properties and trends 1n

. eIy discharge or elevation of streams, lakes, and reservoirs.
Principal Define the water-surface-elevation profiles and
Investigator: corresponding discharges along streams in basins with at
Rob Middlemis-Brown least 100 mi’ of drainage area for selected floods. Evaluate

the flood characteristics and hydraulics at existing and
proposed flow structures in basins of all sizes when
requested.

Progress: Data collection and annual reporting of stream flow
data is ongoing annually.

Reports: Annual Report, Flood Event Reports
Implementation: Flood frequency and discharge data is used for

sizing hydraulic structures across the state. Structure
design agencies use this data for their designs.
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HR-296 lowa State University Local Technical
Assistance Program (LTAP)

Agency: Objective: The objective of this project is to help lowa’s local
Iowa State University governments keep up with growing demands on local

roads, streets, bridges, and public transportation. The center
Principal provides technical and management assistance to lowa's
Investigator: local transportation officials through a variety of programs.
Duane Smith

' | Progress: The major tasks are the following:
Research Period:

October 1, 1986 to | = publishing at least six Technology News newsletters per
December 31,2005 year,
{7 e = conducting at least 10 training courses/workshops per

1 -.'I-.:I.--_"‘I 'l‘,.--

year,

= distribute publications,

= provide service and information to users, and

= present transportation safety information to rural
communities by employing a Transportation Safety
Circuit Rider.

Reports: Newsletters

Implementation: Implementation of research findings and the
proper training of state and county employees will improve
the quality and reduce the cost of road construction and

maintenance.




lowa Department of
Transportation, Highway
Division

Principal

Transportation Research Board
Education for County Engineers

Objective: The objective of the project is to send two county
engineers annually to the TRB Annual Meeting 1n
Washington, D.C., for research education. County
engineers selected are generally those starting their term as
regular members of the [HRB. The experience of attending
the TRB Annual Meeting gives county engineers serving
on the ITHRB a better understanding of research at a
national and international level. Additional benefits may
be gained as the county engineers begin to develop ideas
for research from their experience at the TRB meeting.

Progress: In the time period 1995 to 2005, a total of 19 county
engineers were sent to TRB.

Reports: None

Implementation: All county engineers who have attended the
conference so far felt it was a very good educational

experience. They believe the experience will allow them to
better serve their counties and the IHRB.
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HR-399 Field Testing of Integral Abutments

Agency: Objective: Previous research proposed extending the length
Iowa State University limitations on some integral abutment bridges. The X
i response of the abutment and pile system to longitudinal “
Principal bridge movements has not been fully accepted for the ¢
Investigator: extended length designs. This research proposes to do the ‘
Robert Abendroth following: 1
Research Period: = Evaluate the state-of-the-art of integral abutment .
February 1, 1997 to design. ¢
- April 30, 2003 N 3 = Validate the assumptions that are incorporated in the “
1 Mk S £ = present pile design procedures for integral abutment ‘

bridges.
Reports: Final Report, June 2005

Implementation: The results of this research will be made
available to bridge design engineers who have requested
further verification of the pile design concepts that have
been previously recommended for integral abutment

bridges.
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TR-412 Development of a Computer Controlled
Underbody Plow

........

Agency: Objective: The objective of this proposed research is to develop
The University of a computer controlled underbody plow and then, through
o 3 L L an expert system, capture and apply the experience of our
- Principal best ice removal maintenance personnel.

Investigator:
‘Wilfrid A. Nixon Reports: Draft Final Report, October, 2005

l._‘ “-ﬁ
‘1|.:—"' " e f"

Implementation: This project is proposed with the primary aim
of developing a computer controlled underbody plow for
snow and ice removal. The plow assembly will include an
expert system utilizing fuzzy logic to obtain optimal
response. Once the project 1s complete, the system will be
available for deployment in field situations.
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TR-414

Agency:

Iowa Department of
Transportation,
Scott County,
Mahaska County,
Mills County,
Cerro Gordo County,
Dubuque County,
Pocahontas County,
Cass County,

Linn County and
Louisa County

Principal

1

Investigator:

Superpave Mix Designs for Low
Volume Roads

Objective: To determine what modifications to Superpave
criteria will be needed to provide the benefits of this mix
design process on low volume roads without significantly

Increasing paving costs.

Reports: Final Report, October 2004

Implementation: The Superpave mix design process shows
excellent promise for improving paved road service life. If
we can show this is applicable on low volume roads at little
or no extra costs, it will be an attractive alternative for
counties statewide. This is especially true as state ACC
projects are shifted to 100% Superpave.

LR N W I AN TN R R R R e

TR-414 Scott County. Coarse/Fine aggregate comparison.

Scott County Project. Coarse/Fine Aggregate Comparison
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TR-422 Pretreatment for Reduction of Asphalt
Absorption in Porous Aggregate

A

gency: Objective: The purpose of this research is to evaluate the

aw;;artmznt of effectiveness of an acrylic antistripping agent when used as

TmmMﬂ@n and an asphalt absorption inhibitor in ACC paving.

Reports: Final Report, April 2005

Implementation: Many of the aggregates in lowa are highly
absorptive. This results in ACC requiring high AC

| g |
| B
|
=

~ John Hinrichsen ot contents. If this additive can reduce the amount of AC

[

absorption and hence the overall AC content in the ACC,
then considerable cost savings to the county would be
realized.

17




TR-424 Steel Diaphragms in Prestressed
Concrete Girder Bridges

Agency: Obijective: The objectives of the research are the following:
Iowa State University

= Evaluate the state-of-the-art regarding the role of
Principal intermediate diaphragms in distributing lateral loads
Investigator: throughout PC girder bridge structures.
Robert Abendroth and = [nvestigate the static and dynamic-load response
Fouad S. Fanous characteristics of different types and configurations of

intermediate diaphragms in PC girder bridges.

Research Period: = Establish an economical and efficient intermediate

structural steel diaphragm that can be used as an
alternate for the intermediate RC diaphragm in Iowa PC

girder bridges.

January 1, 1999 to
Aoril n 9 N " oy Ao

Reports: Final Report, September 2004

Implementation: The research results will provide bridge design
engineers with a better understanding of the behavior of
intermediate diaphragms in PC girder bridges that are
subjected to lateral load impacts from over-height vehicles.
The research will establish whether an intermediate
structural steel diaphragm that has a simplified attachment
assembly to a PC girder will essentially provide the same
degree of PC girder damage protection than that which is
currently being provided by the intermediate RC
diaphragms used by the Iowa DOT.
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TR-427

Agency:

[owa Department of
Transportation and
Buchanan County

Principal
Investigator:
Brian Keierleber
Edward Engle

The concrete could be
delivered from local
ready mix suppliers
and placed in large

quantities with
standard equipment.

Evaluation of High-Slump Concrete for
Bridge Deck Overlays

Objective: The objective of this research is to evaluate the
feasibility of using high-slump concrete for bridge deck
overlays and to develop effective mix designs and
placement techniques for that concrete.

Reports: Final Report, October 2005

Implementation: Current overlay technology uses a very dense
concrete. which must be produced on-site and transported
and placed with specialized equipment. With higher slump,
the concrete could be delivered from local ready mix
suppliers and placed in large quantities with standard
equipment. Both operations would result in considerable
cost savings to the county.
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TR-428 Effective Structural Concrete Repair

Agency: Obijective: The overall objective will be to develop innovative
Jowa State University repair methods/materials that result in cost effective repair
of structural concrete elements.
Principal
Investigator: Progress: A final report summarizing the work to date was ‘
F. Wayne Klaiber and presented. Also, a synopsis of the installation procedures
Terry J. Wipf used for each of the FRP wraps has been created for use by ¢
maintenance personnel. The synopsis is included as an ¢
Research Period: appendix to the final report. A revised final report will be ¢
February 1, 1999 to prepared in 2008 to reflect the service life of the .‘
December 31, 2008 documented repairs. .u‘
Reports: Final Report, April 2004 Ul

Implementation: Results from this investigation will provide
technical information that engineers in the bridge field can
use to lengthen the useful life of structural concrete bridges.
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TR-432

Agency:
Towa State University

James K. Cable

Ultrathin PCC Overlay Extended
Evaluation

Objective: The objectives of the project are as follows: 1)
Evaluate conventional methods of slab removal and surtace
preparation for removal and replacement areas, 2) Evaluate
the condition of the asphalt concrete surface under removal
and replacement areas, 3) Evaluate the cost/benefit of
polypropylene fiber addition to the concrete, 4) Evaluate
the performance of the rehabilitated sections, and 5)
Validate the existing ultrathin whitetopping design
procedures of the PCA and ACPA for application 1n lowa.

Reports: Final Report, January 2005
Implementation: The results of this study will be used to

develop and validate design procedures for whitetopping
and ultrathin whitetopping for the PCA and ACPA
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TR-457

Agency:
The University of lowa

Principal
Investigator:
Hosin “David” Lee

Research Period:
April 1, 2001 to June

Research Board
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Development of a Manual Crack
Quantification and an Automated

Crack Measurement System

Objective: To develop software to verify the outputs pavement
management data against lowa DOT procedures and to
automatically process pavement crack data objectively and

consistently.
Reports: Final, January, 2005

Implementation: The software package will offer improved
accuracy and consistency over the current labor-intensive

manual system at a lower cost. This system is available for
use by the lowa DOT and cities and counties.

i
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Analysis of Longitudinal and Transverse Crack by Line
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TR-460

The University of Towa

Principal

Living Snow Fences

Obijective: The following are the main objectives:

= Determine the optimal configuration of corn rows and
switch grass to “catch” drifting snow. Other living
snow fences may also be studied during this part of the
study, and direct comparison with artificial (i.e. wooden
or plastic) snow fences will be made.

= Create a living snow fence design guide which parallels
the snow fence guide developed under SHRP. This will
indicate how to configure living snow fences for given
levels of snow fall and wind fetch.

= Develop suitable marketing tools to “sell” living snow
fences as a desirable option to landowners. This will
include attempting to develop an appropriate cost tool
to be used in providing compensation to landowners.

Progress: A series of field tests have been conducted
successfully, and these, together with a detailed literature
review. have led to the development of some
straightforward guidelines that should be both easily
implemented and provide effective protection under many
winter conditions. At present, the final report of this project
is being written, and is approximately 50% complete at this
time.

Reports: None

Implementation: The results of this study will be presented at
an appropriate meeting in lowa after completion of the
project. The report and the design guide will also be made
available via e-mail to all subscribers to the snow and ice
mailing list, and would be placed on the Snow and Ice
Cooperative Program and lowa DOT Web sites.
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TR-461

Agency:
Towa State University

Principal
Investi gator
David J. Wh

Research Perlﬂd

Soil Stabilization of Non-Uniform
Subgrade Soils

Objective: 1) Evaluate the influence of subgrade uniformity on
pavement performance. 2) Determine how the addition of
various raw fly ashes can bring about uniform subgrade
support. 3) Develop an Ash Stabilization Guide as a
resource for Jowa designers and contractors.

Reports: Final, April 2005

Implementation: The results of this research will allow highway
agencies and contractors statewide to provide a more

uniform subgrade for highways.
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Agency:
- The University of lowa

Field Performance Study of Past lowa
Pavement Research: A Look Back

Objective: The objective of this project is to take a
comprehensive look back at selected Iowa Highway
Research Board projects to evaluate their performance over
a period that is more representative of their expected
service life.

Reports: Draft Final Report

Implementation: The results of this study will also provide a
better understanding of pavement performance and the
factors that influence performance. Validated findings of
the past pavement research is being summarized. The new
findings will provide a measure of the impact that the
pavement research program has made on pavement design,
construction and material selection.
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TR-466

Agency:
Jowa State University
and City of Oskaloosa

Principal
Investigator:
James K. Cable

Research Period:

July 1, 2001 to June
30, 2006

Evaluation of Unbonded Ultrathin
Whitetopping of Brick Streets

Objective: Demonstrate the ability to design and place an
unbonded PCC overlay on an existing base of ACC and
brick, and evaluate the performance of the 3" PCC overlay
to that of the 3 ACC overlay in the short- and long-term.

Progress: The construction report was completed and presented
to the IHRB. Monitoring of the site continues, including

deflection and distress surveys.

Reports: Construction Report, August 2002

Implementation: Information gathered from the three reporting
periods will be distributed to city administrators and the
highway industry through the following:

- N N N J E § & 8§ E X B B = = 5 =

= Distribution of the project reports by the lowa Highway
Research Board to public entities and consultants.

= Use of the CTRE newsletters and Portland Cement
Concrete Center publications.

= Presentations at the APWA Iowa Chapter annual
meetings.

= Technology abstracts in the Midwest Concrete
Consortium Web Page.

Asphalt Surface with Exposed Brick
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TR-468 Technology Transfer Program for the

lowa Highway Research Board :
| |

Agency: Objective: The objective of this project is to provide improved
Jowa Department of research technology transfer and information distribution to
Transportation the THRB and to transportation professionals in lowa.
Principal This project also provides resources to cover facility costs
Investigator: for small workshops related to IHRB research when it
Mark J. Dunn would be beneficial to transfer technology.

Research Period: ~  Progress: This project covers meeting costs for the IHRB’s
Decemb annual traveling meeting at field sites in owa. No other

~ on-goin technology transfer activities required funding for FY 04-

05.
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Reports: None
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TR-469 Reduction of Concrete Deterioration by
Ettringite Using Crystal Growth
Inhibition Techniques - Part Il - Field
Evaluation of Inhibitor Effectiveness

Agency: Obijective: The proposed research project objective is to

Iowa State University determine whether periodic application of inhibitor
chemicals to highway concrete under field conditions will

Principal prevent or reduce ettringite formation.

Investigator:

Paul G. Spry and Robert Reports: Final Report, July 2004

D. Cody

| Implementation: The result of this research will probably prove

Research Period: to be a highly cost-effective method of reducing secondary

March 1, 2002 to May mineral crystal growth in existing highways. This will
31, 200+ : provide a specific guideline for application method of
inhibitor chemicals to highways, including details ot
inhibitor concentration and rate of application.

- 31,2004
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TR-470 Development of a Method to Determine
Pavement Damage Due to Detours

Agency: Objective: The object of this project is to develop an objective

Iowa State University method for determining pavement damage on secondary
highways and municipal streets resulting from additional

Principal traffic loading on detours used temporarily by the lowa

Investigator: DOT.

Omar Smadi

Reports: Final Report, April 2005
Research Period:

April 1,2002 to ~ Implementation: A set of guidelines and procedures for a new
September 30,2004 process of developing detour compensation was presented.
If approved, the lowa DOT, cities, and counties involved in

such activities will use the newly developed methodology

to determine their compensation.
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TR-471 Evaluation of Using Non-Corrosive
Deicing Materials and Corrosion
Reducing Treatments for Deicing Salts

Agency: Objective: To develop a series of tests that will allow the

The University of lowa evaluation of existing and future deicing chemicals

and sub-contract with respective to their effectiveness at removing snow and ice,
Towa State University and their impact on the highway infrastructure and

surrounding environment.

Progress: One of the main thrusts of the research has been the
development of test procedures to determine performance

~w of chemicals. The results obtained indicate that while many

-l i
i

novel materials hold considerable promise, this promise
must always be examined by means of standard tests to
determine the efficacy of the novel material. At this time,
the experiments have been conducted and many of them
have been written up and fully documented. These results,
in combination with others that are still being fully
documented, will be combined into the final report.

Reports: None

Implementation: The results of this study will be presented at
an appropriate meeting in lowa after completion of the
project. The report would also be made available via e-
mail to subscribers on the snow and ice mailing list.










TR-474

Agency:

The University of Iowa

Prin

cipal

Investigator:

Res

1, M@Ztﬁ ;

earch Period:

Development of a Mix Design Process
for Cold In-Place Rehabilitation Using
Foamed Asphalt- Phases | and |

Objective: The main objective is to develop a new mix design
process for CIPR using foamed asphalt. The research will
1) review past research efforts on foamed asphalt, 2)
evaluate the current practices of CIPR with emulsion, 3)
determine mix design parameters for CIPR with foamed

asphalt, and 4) develop a lab procedure.

Progress: A delay in the delivery of the simple performance
tester and the collection and testing of additional samples

required additional funding and an extension of time for
this project. The final report is expected to be presented in

the spring of 2006.

Reports: None

Implementation: The implementation outlook for the proposed
project is very realistic, given a number of planned
construction projects of CIPR pavements using foamed
asphalt in Iowa. The results of this study will provide a
better understanding of the CIPR process using foamed
asphalt. A new design method for the CIPR using foamed
asphalt is expected to come out of the study for

implementation.
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TR-478 Evaluation of Composite Pavement
Unbonded Overlays

(Installation and Maintenance of Weigh in Motion (WIM)
Detection System on Iowa Highway 13 in Delaware County)

Agency: Objective: The IHRB is providing funding as a cost-share of
Towa State University $50,000 (out of a total project cost of $230,000). The
A purpose of this funding is to provide for placement and
Prmc'ipal maintenance of a WIM system in support of the research
lnmstigatar project, Evaluation of Composite Pavement Unbonded

Overlays.

es K. Cable

Progress: The WIM system was installed in July 2002. The
lowa DOT continues to provide WIM data and maintain the
system.

Reports: Construction Report, April 2003
Implementation: Information collected from the WIM site will

be used to provide truck traffic data to Dr. Cable
throughout the life of the research project.
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TR-483

Agency:
Jowa State University

Principal
Investigator:
Brian J. Coree

_____

Research Period:
ust 1, 2002 to

September 30,2005

Evaluation of Hot Mix Asphalt Moisture
Sensitivity Using the Nottingham
Asphalt Test (NAT) Equipment

Obijective: This research will develop one or more test protocols
using the superpave gyratory compactor and the NAT with
which more reliable, or robust, determinations may be
obtained of the likelihood of moisture damage in hot mix
asphalt mixtures. These protocols will include and
specifically address sample preparation, sample
conditioning and testing, and recommendations as to
critical acceptance criteria. Field validation and
implementation plans will be recommended.

Reports: Final Report, October 2005

Implementation: 1) DOT specification for each aggregate type
and source that identifies the material as a stripper or a non-
stripper; and 2) revised DOT specification substituting the
recommended method/protocol in place of the current
AASHTO T-283 procedure. Revision of the current
specification to allow the use of 150 mm samples in the

AASHTO T-283 procedure.
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TR-486 Development of Abutment Design
Standards for Local Bridge Designs

Agency: Objective: The objective of the proposed project is to prepare a
Towa State University series of abutment designs that complement previously
developed replacement superstructures. Although various
systems will be reviewed, as a minimum the following will
be reviewed in detail (and where appropriate, designs and
construction drawings developed): a simple concrete
abutment, the sheet pile backwall, and a timber backwall
design.

Reports: Final, August, 2004

Implementation: The bridge abutments used by many counties
do not qualify as standard stub abutments according to the
Bridge Design Manual. As a result, we do not have
standards that county engineers can use to help design these
abutments. This research will help develop those
standards.
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TR-492 Embankment Quality Phase |V -
Application to Unsuitable Soils

Agency: Objective: Embankment Quality Phase IV research is to

Jowa State University continue development and refinement of the QM-E
program, but with effort focused specifically on

Principal “unsuitable” soils. This phase will provide additional

Investigator: Grading Certification Level I training of contractor and

David J. White field personnel on two separate pilot projects - preferably
one in western Iowa and one in southern lowa. The

Research Period: outcomes of this phase will be 1) final recommendations

May 15, 2003 to ' for QM-E implementation; 2) a proposed lowa DOT

n}flgbvemb‘@ﬂ 20054 it developmental specification; and 3) improved data

Chett. - :‘..‘i,_-'! management tools for contractor quality control (QC) and

lowa DOT quality assurance (QA).

Progress: The Phase IV pilot project has been selected —
Jefferson county on US-34. The letting is scheduled for Fall

of 2005. Because of the delays, a no-cost extension of this
project is expected.

Reports: None

Implementation: The results of this research and pilot studies
will be used as a basis for developing statewide
specification changes for improved roadway embankments.

k. 3 W W N E ¥ F B N W W W W W W W W OB O N W O R N OB O O N I O B W W S

50




TR-493 Performance Evaluation of Steel
Bridges - Phase Il

Agency: Objective: There are two primary objectives to the proposed
Towa State University research: first, to study the performance of bridges with
suspect or untested design details; and second, to develop a
Principal low-cost system for use by secondary road bridge owners
Investigator: to easily monitor the conditions of infrastructure.

s ity Progress: A detailed data processing scheme and
instrumentation plan have been developed and deployed.
Monitoring schemes and system development continues.
Significant progress has been made in both hardware
integration and in the preparation of data collection and

analysis software.
Reports: None

Implementation: The product of this research will be a better
understanding of two types of primary road bridges and the
development of a low-cost monitoring system for
secondary road bridges. With the behavior information for
the primary road bridge, the bridge owner will likely gain
confidence in the performance of two bridge types. Also,
secondary road bridge owners will have a low-cost system
for monitoring bridges for specific behaviors or events.
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TR-495

Field Evaluation of Compaction
Monitoring Technology

Agency: Obijective: The project’s objectives are as follows:

Iowa State University = Evaluate compaction-monitoring technology under
actual field conditions for a wide range of soil,

Principal aggregate, and asphaltic concrete materials available in

Investigator: Towa.

E. Thomas Cackler,
David J. White and
Edward J. Jaselskis

Research Period:

May 15, 2003 to
August 31,2004

- 'I., g iy

= Identify needed refinements to the technology and
communication systems and make appropriate
modifications.

= Develop model QC/QA guidelines using this
technology.

= [dentify the technology’s potential benefit to
contractors and project owners.

Board L. Reports: Final Report, September 2004

Implementation: The project will result in advances in real-time
compaction monitoring technology, which will provide
contractors and project owners improved job site safety,
faster construction, and greater cost savings. The motoring
public will also benefit from reductions in travel delays and
disruption. The project will contribute significantly to the
AASHTO Subcommittee on Construction’s priorities of
research into rapid, real-time testing.

1= Conpipllunite; Playei.n

BATEHP".I.AR Compaction Monitoring System

CONSOLIDATION  1eosve: 23

Monitor output for machine energy
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TR-496

Agency:
Stanley Consultants, Inc.

Development of Standard Plans for the
Design of Single Span Pretensioned,
Prestressed Concrete Beam Bridges
with Concrete Abutments

Objective: The objective of this project is to perform an
engineering study to update the existing H24S and H30S
bridge standards and to createé a new standard (H24IS and
H30IS) utilizing concrete abutments.

Reports: Bridge Standards, May 2005.

Implementation: All drawing files were included in
Microstation format for the final submittal for both
standard series. The detail sheets will be made available 1n
PDF and Microstation format on the lowa DOT Web page.

Counties are currently paying approximately $5,000 to
$8.,000 per bridge for consultant designs of concrete
abutments. The cost of developing these standards will be
recouped after being used approximately 23-36 times. Cost
savings would then be available for use in other parts of the
roadway network.
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TR-497

Agency:
Jowa State University

Principal
Investigator:
Stephen J. Andrle

Research Period:
July1,2003t0
February 28,2005
BSET g i 4 =y . 1 " |

e

Manual of lowa Drainage Law

Objective: The objective of this project is to develop a manual
that clearly and completely describes drainage laws that are
applicable to the entire state of lowa and those specific to
lowa’s drainage districts. The manual will provide a
comprehensive reference for Iowa engineers, landowners,
drainage district commissioners, county drainage clerks,
county supervisors and other officials, contractors, and
other interested people of drainage laws and general legal
principles of drainage as well as potential impacts on
construction and maintenance of drainage improvements.

Reports: Final Report, February 2005

Implementation: lowa counties, cities, and the [owa DOT will
be able to apply the research results and products to
improve efficiency, procedures, and communications.
Affected landowners and others who are interested will also
benefit from having access to the information in the
manual. The manual will serve to answer questions, reduce
confusion, and facilitate mutually beneficial, rather than
adversarial, relationships between parties affected by
drainage issues and transportation projects.
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TR-499

Agency:

NNW, Inc. and sub-
contract with The
University of lowa

Principal
Investigator:
Steven Jacobsen (NN'W

Inc.) and Hosin “David”
- lLee (The m\.ﬂ__.’i',@‘f$ ]

Effectiveness of Electrochemical
Chloride Extraction (ECE) for the lowa
Avenue Pedestrian Bridge

Objective: This research effort is expected to provide local
engineers and contractors with a better understanding of the
ECE process as it applies to bridge decks. Itis hoped that
research will show that the ECE process is an effective
method to prolong the useful life of bridge decks and thus
provide a replacement cost savings to the people of lowa.

Reports: Final, March, 2005

Implementation: The research findings are expected to
determine the short-term and long-term effectiveness and
justification for the ECE process for various depths or
thicknesses of slabs. If the ECE proves effective, it would

extend the life of bridges, thereby reducing the costs for
bridge replacement.

Construction specifications would be written to include
testing of the deck concrete and extraction when required.
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TR-500 Evaluation of the Compensatory
Wetland Mitigation Program in lowa

Agency: Objective: This research will focus on characterizing wetland
Towa Department of mitigation projects at a minimum of 24 randomly selected
Transportation sites. The research objectives are to do the following:
] = Determine if project areas meet the definition of a
Principal jurisdictional wetland, and
| lﬁngihgatar- = Determine degree of compliance with requirements

specified in Clean Water Act Section 404 permits.

~ Kelly Poole and Scott
Reports: Final, August, 2004

Implementation: The results of this study will form the basis of
more detailed biological, chemical and physical
investigations of selected mitigation sites. In addition, the
results of this work will provide a means for evaluating
restoration and construction techniques and provide
valuable information toward improving the DOT’s
compensatory wetland mitigation efforts as we respond to
an increasing number of non-compliance inquiries. The
results of this work will be integrated with the results of
additional studies which will be submitted for publication
in a peer-reviewed journal.
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TR-502 Evaluation of Long Term Field
Performance of Cold In-Place Recycled
Roads

Agency: Objective: The objectives of this research project are to develop
Towa State University an understanding of the following:

and The University of =  How the engineering properties of CIPR material, the
Towa environment, traffic and subgrade conditions influence

the performance of the CIPR pavement.

» How the engineering properties of CIPR material
change over time.

=  How the mix design and the construction methods
influence the engineering properties of CIPR materials.

= A rational mix design method and construction quality
control system that is generally accepted in lowa.

Progress: An inventory of CIPR projects across the state of
lowa has been completed as have pavement distress
surveys. Sampling for field and laboratory testing is being
completed.

Reports: None

Implementation: The result of this study will allow
transportation officials to make decisions with regard to
cold in-place asphalt recycling with more confidence that
those decisions will result in actual improvements in road
performance. As road performance improves, road users
will have more satisfaction with pavement condition and
tax payers will obtain more cost effectiveness from
transportation network investments.
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TR-503

Agency:
Towa State University

Principal
Investigator:
Vernon R. Schaefer

Research Period:
October 1,2003t0
December 31,2004
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Utility Cut Repair Techniques -
Investigation of Improved Utility Cut
Repair Techniques to Reduce
Settlement in Repaired Areas

Objective:

= To identify pavement patching techniques that are cost
effective and durable. Pavement patch techniques will
be examined on existing urban streets and rural
highways. Good and poor pavement utility repair
techniques will be identified.

» Research and identify trench subsurface principles that
minimize utility trench settlement or bridging of the
trench in cold weather.

= Develop a best practices utility repair techniques
manual for state and local jurisdictions, which 1s a
synthesis of known field practices and/or documented
research. A section of the manual will contain
recommended requirements that can be used by
jurisdictions in their utility permit process.

Progress: The research team is drafting the final report.
Reports: None

Implementation: The observations and conclusions from this
study will provide recommendations on effective utility cut
repairs. State, county, and city transportation
agencies/jurisdictions can implement the recommendations
for utility cut repairs. It is anticipated that the best
practices manual will be incarporated as a chapter in the
Statewide Urban Design Manual and the specification
recommendations will be included in the Statewide Urban
Specifications Manual.
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TR-504 Extensions to the lowa Culvert
Hydraulics Software - The Design of
Energy Dissipators

Agency: Objective: The main objective is the addition of energy
Digital Control, Inc. dissipator design to the Iowa Culvert Hydraulics software.
+ The updated software will be known as the Iowa Culvert
Prmcipal Hydraulics Software, Version 2.0. The updated version
lmvestigator will be completely backward compatible with the current
. IF@gI@nes version. That is, the user can access files created from the
current version in the new version without any loss of

information.

In addition, while the software is being upgraded, we
propose to also add an additional design discharge
estimation method, update the user manual, and add an on-
line version of the user manual.

Reports: Software package, April, 2005

Implementation: The Iowa DOT and counties can use the
updated software to assist in the design of energy
dissipators for culvert outlets. The lowa DOT handled the
copying and distribution of the current version of the lowa
Culvert Hydraulics Software, and we propose (o continue
with this arrangement.
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TR-505

Agency:
Iowa State University

Principal
Investigator:
Vernon R. Schaefer

Improving PCC Mix Consistency and
Production by Mixing Improvements

Objective: To find optimal mixing procedures for production of
a homogeneous and workable mixture and quality concrete

using a two-stage mixing operation.

Specific Objectives:

= To achieve optimal mixing energy and time for a
homogeneous cementitious material.

= To characterize the homogeneity and flow property of
the pastes.

= To investigate effective methods for coating aggregate
particles with cement slurry.

= To study the effect of the two-stage mixing procedure
on concrete properties.

= To improve production rates.

Progress: Laboratory concrete testing is complete. Analysis of
the field data obtained is being undertaken. Report
preparation has begun to document the laboratory and field

results. There has been difficulty in identifying and
developing a full scale field test section. A full scale field

test will be delayed until spring 2006.

Reports: None

Implementation: The lowa DOT will use this two-stage mixing
operation in demonstration projects. This is intended to
lead to development of a new specification for the process.
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TR-506

Agency:
Iowa State University

Principal
Investigator:

Vernon R. Schaefer and
Robert A. Lohnes

‘Research Period:
October 1, 2003 to

Determination and Evaluation of
Alternate Methods for Managing and
Controlling Highway-Related Dust,
Phase Il - Demonstration Project

Obijective: The objective of the proposed study is to evaluate the
effectiveness of two dust control additives that have been
used but subjected to limited systematic studies. The two
suppressants are: ground asphalt shingles and soap stock (a
soybean oil by-product). These materials will be compared
with untreated sections, as well as lignin and calcium
chloride that are currently widely used as dust palliatives.

Reports: Final, June, 2005

Implementation: The observations and conclusions from this
study will provide recommendations on most effective dust
control methods and materials. State, county, and city
transportation agencies can implement the
recommendations for maintenance of unpaved roads.
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TR-507

Agency:

Jowa State University
Principal
Investigator:
Charles Jahren

Research Period:

| Nuvebr L, 2@@3 tga

Thin Maintenance Surfaces - Phase lll -
Municipal Streets and Low Volume

Rural Roads

Objective: The objective of the proposed project is to fully
develop a thin maintenance surface technology transfer
program specifically for municipal and secondary road
personnel. The program will be developed to fit the
specific needs of the following groups:
= Municipal and county engineers
= Consulting engineers and contractors involved in

secondary road and street maintenance
= Secondary road and street superintendents
= Officials involved in street maintenance for small

municipalities

Progress: Demonstration sections construction is complete. Post
construction monitoring is ongoing. A final report is
expected to be presented to the IHRB in January, 2006.

Reports: None

Implementation: The technology transfer program will be based
on the findings from Phase I and II of this research
program. Researchers will work with a focus group of the
target audience to develop effective material.
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TR-509 AASHTO 2002 Pavement Guide
Implementation Plan - Phases | and |

Agency: Objective: The objective is to formalize a process leading to an |
Iowa State University approved implementation plan by July 2004.

I
Principal Reports: Final Report, May 2005 |
Investigator: 1
Brian J. Coree Implementation: The benefits that may accrue from this project |

include the following:

= A detailed analysis of the Design Guide by
knowledgeable faculty and Iowa DOT staff. |

= An examination of the data-readiness of lowa DOT for 1
implementation.

= A sensitivity study to identify those factors of specific
importance to implementation in lowa.

= A phased approach to implementation over four years,
with which the background, the basics, the testing and
use of the new guide can be developed in an orderly

fashion.
= A training schedule for DOT and non-DOT users.
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Agency:
Towa State University

Principal
Investigator:
Max Porter

Laboratory Study of Structural
Behavior of Alternative Dowel Bars

Objective: The objective of this research is to determine an
improved test procedure to replace the AASHTO T253
procedure and the corresponding analysis to incorporate the

modulus of dowel support based upon structural laboratory
tests.

Progress: A full series of 36 concrete specimens were
completed for their testing. An additional 18 test
specimens are being constructed with concrete casting
scheduled for October 2005. Two graduate students are no
longer employed on the project. The departure of these
individuals has caused delays and an extension will be
requested.

Reports: None

Implementation: Implementation is to be done via
recommendations to the following:
= State DOTSs for improved dowel bar design
=  AASHTO for an improved test procedure to replace the
current T253
= FHWA for improved dowel bar design.
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TR':51 1

Agency:
Iowa State University

Principal
Investigator:
James K. Cable

Research Period:
Febmary 1, 2004 to

September 5‘1 %@QS‘-'" .

Design and Construction Procedures
for Concrete Overlay and Widening of
Existing Pavements

Objective: The objectives of this research are as follows:

Conduct a structural analysis of the overlay and
widening unit contributions to stress reductions and
extended pavement life of the composite pavement.
Develop construction guidelines for construction of thin
concrete overlays and widening units and a catalog of
designs employed.

Develop overlay design procedures for the thin PCC
overlays and widening units.

Validate the structural and design procedure with field
load tests and strain measures for the various pavement
layers of the existing pavements.

Reports: Final Report, October 2005

Implementation: The results will be implemented in several
ways:

Presentation of the design manual with city, county,
state, and national groups during their annual meetings
or through special workshops.

Development of demonstration projects with specific
county, city and state engineers in selected lowa
highway districts to illustrate the process.
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TR-512

Agency:
[owa State University

Principal
Investigator:
James K. Cable

 Research Period:

!_'."|{-:: _5‘,.. ] H LFLL

P B

Measuring Pavement Profile at the
Slipform Paver

Objective: This research is directed at evaluation of equipment
and methods to measure profile being produced at the slip-
form paver and by each of the various pieces of paving
equipment and processes used from the deposit of the
pavement concrete to the completion of the curing
operation.

Reports: Final Report, April 2005

Implementation: The results of this research (guidelines and
draft specifications) relating to smoothness will first be
introduced at national, state and local pavement meetings to
discuss the proposed specifications, equipment and goals of
proposed changes in paving processes.

Secondly, a series of demonstration projects using different
paving train equipment models and makes with the
profiling equipment to compare the results to conventional

measurements and processes would be developed for state
and local projects.
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Real Time Profiler Beams Attached in Each Wheel Track
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TR-515

Agency:
The University of lowa

Principal
Investigator:
Robert Ettema and
Thanos Papanicolaou

Research Period:
April 1, 2004 to
December 31, 2005

Research Board
Funding:
$80,816

A Guide for Monitoring and Protecting
Bridge Waterways Against Scour

Objective: The objective of this project is to prepare a
comprehensive, well-illustrated, and practical manual that
will substantially help engineers in monitoring,
maintaining, and protecting bridge waterways so as to
mitigate or manage scour occurring at the bridge structures.

Reports: Draft Final Report, October 2005

Implementation: The primary product of this project will be a
practical manual that will aid engineers to monitor bridge
waterways. If deemed necessary, the manual could be
introduced and explained in a workshop setting.

Waterway scour threatens bridge abutment and embankment.
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TR-521

Agency:
The University of lowa

Principal
Investigator:
Thanos Papanicolaou

Research Pé‘r'iod"

September 1, 2004 to
December 31, 2005

-J ﬂgseal'@h B’Qarg
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Field and Laboratory Investigation of
Hydraulic Structures Facilitating Fish
Abundance and Passage Through
Bridges in Western lowa Streams

Objective: The objective of the research is to evaluate the
hydraulic performance of fish passage structures located in
close proximity to bridges in western Iowa.

Progress: The major tasks are:
[. Specify the sites for conducting flow measurements.

2. Define measurements and procedures used for the field
study.

3. Evaluate the performance of different structure types
and relate their performance to bridge-waterway
performance.

4. Perform laboratory experiments based on the results of
task 3 to establish permissible flow criteria.

As of 30 June, 2005 the tasks had been completed with the

exception of additional data readings for task 3 which are

expected to continue through the fall of 2005.

Reports: None

Implementation: This research will result in specifications and
design criteria for constructing control structures which
meet the needs of protecting bridges and facilitating fish

passage.

A plan/side panoramic view of a fish ladder
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TR-523

Agency:
Towa State University

Principal
Investigator:
Shauna Ha]lmark
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Appropriate Traffic Calming
Techniques for Small lowa
Communities

Objective: The purpose of this research is to evaluate and
provide guidance on the use of different traffic calming
techniques that can be used by both engineers and
communities to select economically feasible alternatives for
conditions typical of Iowa's county roads and other major
roads within small rural communities.

Progress: 20 possible project sites have been identified and field
visits have been completed. A draft document describing
all of the potential traffic calming measures appropriate for
small communities has been written. Initial speed studies
have been completed in 8 communities.

Reports: None

Implementation: The information from this research will be
combined with other traffic studies literature into a
practical workshop which could be administered by LTAP.




TR-524 Review of Inconsistencies Between
SUDAS and lowa DOT Specifications

Agency: Obijective: The objective of this research is to review the Towa
Snyder and Associates DOT specifications and SUDAS specification section by

| section and develop recommendations for possible changes
Principal that will allow the SUDAS specifications to be
Investlgatar' incorporated into or by reference without any conflicts with

the lowa DOT specifications.

Progress: The team of three SUDAS representatives, four
Snyder & Associates representatives and four lowa DOT
representatives has been meeting approximately bi-weekly.
SUDAS and the Iowa DOT are in agreement on all of the
proposed changes to-date. The lowa DOT and SUDAS will
take proposed changes to their respective committees for
review and approval during the next year.

Reports: None

Implementation: Having uniformity of specifications and
bidding processes across jurisdictional boundaries helps
both the contractors and funding agencies work efficiently.
Implementation of this project will involve the
modification of both sets of specifications. Thereafter, any
new changes will need to be made to both.
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TR-526 Feasibility of Cooperative Development
of Wetland Mitigation Projects

Agency: Obijective: The objectives of this project are to:

Towa State University 1. Determine the need for cooperative wetland mitigation
projects.

Principal 2. Identify resources

|nvest|gatm 3. Develop a conceptual framework to facilitate more

Timothy Ellis centralized wetlands mitigation strategies that would reduce
P costs and improve effectiveness.

Progress: Literature reviews and background research has been
completed. A focus group was held at ISU in March, 2005
and was well attended. The researchers have developed and
conducted a survey of state, county and city agencies. A
final report is being prepared for presentation to the IHRB
at the January, 2006 meeting.

Reports: None

Implementation: A workshop will be held with the assistance of
LTAP on cooperative development of wetland mitigation
projects for the purpose of publicizing the recommended
framework and beginning the process of creating a working
procedure for cooperative development of wetland
mitigation projects.
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TR-527

Agency:
Jowa State University

Principal
Investigator:
Reg Souleyrette
Tom Maze
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Guidelines for Removal of Traffic
Control Devices in Rural Areas

Objective: The objective of this research is to study the
effectiveness of rural stop control with a goal of developing
warrants that can be used to support engineering decisions
made by county and rural city staff to reduce or eliminate
unnecessary control.

Reports: Final Report, December 2005

Implementation: As much as possible, technology transfer will |
be leveraged by making it part of other ongoing efforts by
state and local technical organizations. The final report will
be available to all interested parties. The FHWA may be
interested in investigating the recommended criteria for
inclusion in the MUTCD.
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TR-528

Agency:
Iowa State University

- Principal
Investigator:
Neal Hawkins

Development of a New Process for
Determining Design Year Traffic

Objective: The objective of this research is to improve civil
engineering design in terms of more consistent roadway
performance over the life of the project. This will be
accomplished through developing an alternative and more
detailed method to develop traffic projections, to create
tools which allow for scenario planning, to embrace the
traditional planning process and evaluate alternative
methods to using existing long range models, and to
improve the overall relationship between planning and civil
transportation design.

Progress: The TAC has been established and met to discuss the
project. A literature review 1s in process.

Reports: None

Implementation: These research findings will result in an
example methodology along with the actual tools needed to
conduct scenario planning and development of traffic
forecasts. The results have the potential to change the way
traffic impact studies are conducted in allowing for the
review of impacts much further away from a new site than
the adjacent intersections.






TR-530

Agency:
Towa State University
Principal
Investigator:

- Brent Phares
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- Research Period:

Development of an Improved Integral
Bridge Abutment-to-Approach Slab
Connection

Objective: The objectives of this project are as follows:

e Develop an effective approach slab-to-integral abutment
connection detail for use on lowa bridges

e [Install a structural monitoring system to document and
assess the performance of the connection detail and its
effects on overall bridge performance

Progress: Only minor work has been complete. Investigators
are awaiting development of the final bridge details, bridge
location, and specifications.

Reports: None

Implementation: The successful development of an integral
abutment-to-approach slab connection will be useful to all
jurisdictions within Iowa. This improved connection detail
will be incorporated into the Jowa DOT standard bridge
plans and utilized for state, city and county bridge projects
throughout the state.









TR-533 Evaluation of Design Flood Frequency
Methods for lowa Streams

Agency: Objective: The objective of this project is to assess the predictive
The University of lowa accuracy of two standard design flood methods, the

Rational Method and the NRCS (or SCS) method, for flood
Principal frequency estimation on Iowa streams. The evaluation will
Investigator: be based on comparisons of flood frequency estimates at
Allen Bradley sites with sufficiently long stream gage records.
Research Period: Progress: A contract has been initiated between the lowa DOT
March 1, 2005 to and the University of Iowa to conduct the research.

February 28, 2007
' k. 'S AT

~ Reports: None

Implementation: The results of this project will be most relevant
to city and county engineers, who are frequently engaged in
design and planning of stormwater management facilities
for changing land use conditions. Research findings will be
presented to the lowa Stormwater Comprehensive
Workgroup, which plays an advisory role in SUDAS. The
evaluation may result in specific recommendations for
changes in the current SUDAS procedures.
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Siinsipal
Investigator:
 Thanos Papanicolaou

Design Procedures and Field
Monitoring of Submerged Barbs for
Streambank Protection

Objectives: (1) Model hydraulically the performance of a
proposed submerged barb design for the US-169 bridge
site. (2) Perform a comprehensive field stuffy involving the
design, installation and monitoring of submerged barbs at
the same site.

Progress: A contract has been initiated between the lowa DOT
and the University of Iowa to conduct the research.

Reports: None

Implementation: The results of this research will provide:
(1) Specifications on the range of flow conditions that are
detrimental for bank erosion and scour around barb
structures. (2) A classification of barbs based on their
hydraulic performance under various flow conditions. (3)
Criteria regarding the stability of the structures for future
design recommendations. (4) A detailed technical report
describing the performance of the recommended structures,
as well as summarizing the performances of alternative
structures.

Partially submerged barb
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TR-535 Reuse of Lime Sludge from Water
Softening and Coal Combustion
Byproducts

Agency:

lowa StafeiUniversity Objective: The objectives of this project are as follows:
Principal
Investigator:
J(Hans) van Leeuwen

= (Obtain evidence that shows that using lime sludge
stabilized with fly ash and mixed with bottom ash
will not harm the environment if used as a fill
material.

Research Period:

= Obtain additional data for direct shear testing and
California Bearing Ratio (CBR) so that a conclusive
analysis can be completed.

= Continue testing for strength, density, moisture, and
temperature variation on the test embankment built
in July 2004. Without the measurements in the
spring, a comparison of data before and after a full
season of freezing and thawing cannot be made.

Reports: Final Report, September 2005

Implementation: The final report contains the information needed
for highway design engineers and professionals to use for
project design. These designers will use the results to design
structural fills for highway projects where lime sludge 1s
available at a reasonable transportation expense. Designers
will have the ability to determine necessary material amounts
using the research information.
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HR-1027 Secondary Road Research

Coordinator
Agency: Objective: To maintain research liaison with all county
lowa Department of engineers and solicit new, innovative and progressive ideas;
Transportation to actively promote secondary research for solutions to
problems and ideas that will improve quality and reduce
Principal COStS.
Investigator:
Edward J. Engle Progress: Ed Engle continues to visit with many county
engineers to discuss problems being encountered by the
Research Period: secondary road departments and to discuss present research

projects during the year. At present, there are
approximately 40 active research projects that involve
counties, including secondary projects with consultants.
The coordinator assists these counties with special testing,
evaluation, and writing of construction and final reports
necessary to the research. He has also been keeping county
engineers updated on the changes in the IHRB operating
procedures.

Reports: None

Implementation: There are many problems that are unique to
the secondary road system in lowa. These problems are
usually common to several counties. Coordination between
counties is necessary for understanding the problem and
formulating solutions. Proper documentation and
dissemination of reports allows for timely technology
transfer between the counties.
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