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Projects Initiated During FY 1989

The new projects initiated during FY 1989 were:

HR-313, "Air Formed Arch Culvert Construction - Wash. Co.”
HR-314, "Air Formed Arch Culvert Construction - Crawford Co."
HR-315, "Iowa Development of Rubbilized Concrete - Mills Co."”
HR-316, "Maximized Utility of the Global Positioning System”
HR-317, "Evaluation of Edge Drains"

HR-318, "Evaluation of Preformed Neoprene Joint Seals™

6 projects

$ 28,900
16,500
98,529

142,840
60,100
20,800

$367,669
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Project Number: HR-263

Project Title: An Engineering Study to Update Secondary Bridge
Standards

Agency: The Highway Division of the Iowa DOT and Stanley
Consultants, Inc.

e P e el e et e

Principal Investigator: William Lundquist

Research Period: June 1, 1983 to July 31, 1988

Research Board Funding: $440,800

Funding Source: 60 percent State--Farm-to-Market funds;
40 percent FHWA Bridge Replacement funds

Objective: To redesign the secondary bridge standard plans to
HS20 loading and make other appropriate changes to meet
current design standards

Progress: Stanley Consultants, Inc. of Muscatine, Iowa was
awarded a contract to update the Iowa DOT secondary road 24
foot and 30 foot wide bridge standards to meet HSZ20
loadings. All work on these standards has been completed.

Reports: New bridge standards

Implementation: The Iowa counties make extensive use of the 3
secondary bridge standard designs. The standard de-
signs eliminate the need for extensive design work by
individual counties for most bridge projects.
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Project Number: HR-273

Project Title: Piling Stresses in Bridges With Integral

—_——

Abutments - Phase 3
Agency: Iowa State University

Principal Investigators: Lowell Greimann, Fouad Fanous

Research Period: March 1, 1985 to July 31, 1988

Research Board Funding: $138,514

Funding Source: 100 percent State--50 percent Primary funds,
50 percent Farm-to-Market funds

Objective: To further increase confidence in the design of

longer integral abutment bridges by experimental verifica-
tion of previous analytical models.

Progress: The field evaluation was conducted on special piling
driven near the Town Engineering Building on the Iowa State
University Campus. The data were analyzed and the final
report was presented.

Reports: Final Report, December 1987

Implementation: The use of integral abutments for longer bridges
will reduce maintenance costs and increase the life
before rehabilitation.
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Project Number: HR-274

Project Title: Construction and Evaluation of Submerged Vanes
for Stream Control

Agency: Iowa Department of Transportation, Highway Division and
the University of Iowa

Principal Investigator: Jacob Odgaard

Research Period: April 1, 1985 to October 31, 1987

Research Board Funding: $66,000

Funding Source: 100 percent State--Primary funds

Objective: To determine the practicality and effectiveness of
using Iowa vanes to control bank erosion on Iowa streams.

Progress: Construction of a vane system in the West Nishna River
near US 34 at Red Oak was completed in 1985.

Reports: Final Report, March 1988

Implementation: Stream control with Iowa vanes will prevent
damage to highway structures by providing more effec-
tive stream control than previous methods.
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Prqiect Number: HR-286

Project Title: Development of a Rational Characterization Method
for Iowa Fly Ash

Agency: Iowa State University

Principal Investigator: Turgut Demirel

Research Period: December 1, 1985 to November 30, 1988

Research Board Funding: $174,200

Funding Source: 100 percent State--50 percent Primary funds,
50 percent Farm-to-Market funds

Objective: To develop a test method to characterize Class C ash
and ensure consistent performance.

Progress: X-ray diffraction techniques are being used to analyze
numerous samples of fly ash from selected power plants that
provide fly ash for Iowa DOT projects. Chemical compound
contents were determined. Scanning electron microscopy and
thermal analysis were also used.

Reports: Final Report, November 1988

Implementation: There is a substantial cost savings from
substituting fly ash for portland cement. This re-
search will ensure proper quality of concrete with
fly ash substitution.
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Project Number: HR-294

Project Title: Ammonium Phosphate/Fly Ash Road Base Construction

Agency: Story County and Iowa State University

Principal Investigators: Del Jespersen and John Pitt

Research Period: May 1986 to July 1991

Research Board Funding: $80,175

Funding Source: 100 percent State--Farm-to-Market funds

Objective: To evaluate construction and service performance of
ammonium phosphate fly ash treated base courses of
limestone aggregate and unprocessed sand.

Progress: A 1.8 mile section of R-63 north of its intersection

with E-29 in Story County was selected for the project.

Construction of the project was completed in September

1986. Two mixes, two thicknesses and two wearing courses

are being tested.

Reports: Construction Report, April 1987

Implementation: Trace chemicals have the ability to increase the

for many highway related uses.

strength of fly ash dramatically and to affect 1its
set time. The inexpensive modification of Iowa fly

ashes can increase the economic benefit of fly ash
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Project Title:
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HR-296

Iowa State University Technology Transfer Center

Agency: Iowa State University

Principal Investigator: Tom Maze

Research Period: October 1, 1987 to December 31, 1989

Research Board

Funding: $60,000

Funding Source:

Objective: To

100 percent State--33 percent Primary funds,
67 percent Farm-to-Market funds

promote research, encourage implementation and

distribute research data.

Progress: The major tasks are:

0w

publishing at least four newsletters per year
conducting at least 10 training courses per year
distribute publications

provide service and information to users

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 con-
struction and maintenance.
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Project Number: HR-303

Project Title: Field Evaluation of Cold In-Place Recycling of
Asphalt Concrete

Agency: Tama County

Principal Investigators: Robert Gumbert and Richard Mumm

Research Period: June 1, 1987 to June 1, 1994

Research Board Funding: $100,000

Funding Source: 100 percent State--Farm-to-Market funds

Objective: To identify an effective, affordable method of |
widening an existing 18 feet wide pavement (AC resurfacing
over PCC) to provide a 24 feet wide finished surface capa-
ble of carrying traffic satisfactorily.

Some problems have been encountered with the compaction of
the material in the widening trench. This is most likely

due to the trenchers inability to keep pace with the mill-
ing machine.

|
M
Progress: Construction started in the middle of June 1989. |
ﬂ

Rgports: None

Implementation: A successful cold in-place recycling method will j
provide a cost effective method of rehabilitating |
older resurfaced roadways. This will also provide
improved safety.
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Project Number: HR-304

Project Title: Production of Acetic Acid for CMA Deicer

Agency: University of Iowa

Principal Investigator: Paul L. Peterschmidt

Research Period: June 1, 1987 to June 30, 1988

Research Board Funding: $16,852

Funding Source: 100 percent State--90 percent Primary funds,
10 percent Farm-to-Market funds

Objective: To find the optimum method of producing acetic acid
from corn for the production of CMA deicer

Progress: The research identified three by-products of corn wet
milling as potential inexpensive food stocks to produce
acetic acid. The most promising bacteria identified were
acetobacterium woodii, acetobacterium carbinolicum and
acetogenium kivui.

Reports: Final report, May 1988

Implementation: The potential of CMA deicer is tied directly to

finding an economical method of producing acetic
acid.










PAGE 44

Project Number: HR-=307

Project Title: Sediment Control in Bridge Waterways ;

Agency: University of Iowa

Principal Investigator: A. Jacob Odgaard

Research Period: January 15, 1988 to December 31, 1989

Research Board Funding: $35,000

Funding Source: 100 percent State--10 percent Primary funds,
90 percent Farm-to-Market funds

Objective: To develop guidelines for the application of the vane
technique for sediment control at bridge waterways. The

guidelines will make the technique readily applicable for
engineers charged with the construction and maintenance O

river crossings. *

Progress: Some modifications in the design and concept of -
+he vanes have been made. They will be installed in 1989.

Reports: None

Implementation: Proper placement of water vanes will redirect
water flow under the center spans of bridges, thereb;

preventing sedimentation from restricting proper wa-
ter flow. " 4
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Project Number: HR-312

Project Title: Low Cost Techniques of Base Stabilization in
Dubuque County

Agency: Dubuque County and the Iowa Department of
Transportation, Highway Division

Principal Investigators: Mark C. Jobgen and Andrew Jensen

Research Period: August 22, 1988 to December 31, 1993

Research Board Funding: $93,913

Funding Source: 100 percent State--Farm-to-Market funds

Objective: To evaluate four base stabilization techniques and
determine which, if any, will provide enough strength to
carry local heavy vehicle loads.

Progress: A contract was signed with Dubuque County to perform

the work. Construction of the project was completed in Oc-
tober 1988.

Reports: Construction Report, March 1989

Implementation: If an inexpensive base stabilization technique
can be developed, a significant number of secondary
roads could be improved without requiring asphalt or
portland cement concrete paving.
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Project Number: HR-313

Project Title: Air Formed Arch Culvert Construction -
Washington County

Agency: Washington County and the Iowa Department of
Transportation, Highway Division

Principal Investigator: R. G. Huber and Andrew Jensen

Research Period: August 15, 1988 to December 31, 1993

Research Board Funding: $28,900

Funding Source: 100 percent State--Farm-to-Market funds

Objective: To demonstrate the applicability of the

air form method of arched culvert construction.

Progress: The arch culvert has been constructed in

Washington County. Evaluation of performance is in

progress.

Reports: Construction Report, February 1989

Implementation: Building an arch culvert using the

air form method will use less concrete and steel and
less time will be required for forming than the con-
ventional box culvert. A more efficient and stronger !
culvert may be built at a lower cost than a conven- s

tional box culvert.
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Project Number: HR-315

Project Title: TIowa Development of Rubblized
Concrete - Mills Co.

Agency: Mills County and the Iowa Department of
Transportation, Highway Division

Principal Investigator: James Ebmeier and Andrew Jensen

Research Period: March 1, 1989 to December 31, 1994

Research Board Funding: $98,529

Funding Source: 100 Percent State--Farm-to-Market fund

Objective: To develop a rehabilitation procedure for
severely deteriorated pavements. The proposed procedure
i1s to rubblize the existing deteriorated pavement to cre-
ate a crushed stone type of base in preparation for an as-
phalt overlay.

Progress: Plans have been developed and construction is
expected to begin in August 1989.

Reports: None

Implementation: Through the development and success of

this rehabilitation procedure we could obtain a well
drained, economical subbase through a recycling of

existing materials. Maintenance of the overlay woulé
be reduced due to prevention of reflection cracking.
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Project Number: HR-316

Project Title: Maximized Utility of the Global
Positioning System

Agency: Iowa State University

Principal Investigator: K. Jeyapalan

Research Period: January 1, 1989 to December 31, 1990

Research Board Funding: $142,840

Funding Source: 100 Percent State--Primary funds

Objective: The objective of this research is to
improve the accuracy of Global Positioning System (GPS)

for use in Iowa and to train Iowa Department of Transpor-
tation personnel in the GPS field.

Progress: Iowa State University has purchased GPS receivers
and has begun to collect and analyze data.

Reports: None

Implementation: Global Positioning System has a great
potential for both preliminary and final survey for

highway locations. It would provide more accurate
data with reduced man power.
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89,120
97,850
91,471

172,548

41,579
97,500
110,000
100,000
22,000
98,956

40,000/yr.

HPR-PR-PL~1 (26)

Constructability in the Bridge Design
Process

Production of Acetic Acid by Fermentation
With Propionibacteria

Estimating Design Flood Discharge for Iowa

Using Drainage Basin and Channel Gecmetry
Characteristics |
Development of Evaluation, Rehabilitation
and Strengthening Concepts for Low Volume
Bridges

Construction Plan Reading Course Update
Thermoset
Evaluation of Chemical Durability of Iowa
L e oy Guardrail Attachment
Engineering Study -

Details for Existing Bridges
Hydrodemolition Preparation for Dense
Concrete

Bridges
Evaluation of Recycled Rubber in Asphalt
Concrete
Secondary Road Research Coordinator

Contract Research Sub-Total

FY 1990 Planning & Research Program
(Transportation Inventory Engineering
Studies)

Noncontract Engineering Studies Sub-Total

Grand Total of Expenditures

Camposite Concrete Reinforcement

13,938.27
29,724.15
20,490.00

362.16
9,529.15
4,814.37

386,965.31

386,965.71
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2,024.32

13,170.41

17,952.32

440,905.42

288,722.00

288,722.00

729,627.42

4,873.52

4,873.52

15,962.
29,724.1

362.1
9,529.1
4,814.3

17,952.3
_‘!

832,744.2°

288,722.0°
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288,722.0

%

1,121,466.0
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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, 1987 to December 31, 1990

Research Board Funding: $80,000

Funding Source: 100 percent State--10 percent Primary funds,
45 percent Farm-to-Market funds, 45 percent
Street Research 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.
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Project Number: HR-329

Project Title: Hydrodemolition Preparation for Dense Concrete
Bridge Overlays

Agency: Iowa Department of Transportation

Principal Investigator: Vernon J. Marks

Research Period: May 1990 to December 1994

Research Board Funding: $22,000

Funding Source: 100 percent State--Primary funds

Objective: To evaluate hydrodemolition preparation of an Iowa
bridge deck.

Progress: Arrangements were made to add the research to a 1990
project by extra work order. Due to lack of experi-
ence in control of equipment the operation was post-
poned, pending a 1991 project.

Reports: None

Implementation: Hydrodemolition preparation offers an
improved method for bridge deck surface removal
and preparation for a new overlay.
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Project Number: HR-298

Project Title: Correlation of Locally-Based Performance of 'i
Asphalts With Their Physicochemical Parameters

Agency: Iowa State University

Principal Investigator: Dah-Yinn Lee

Research Period: January 26, 1987 to March 31, 1990

Research Board Funding: $205,415

Funding Source: 100 percent State--50 percent Primary funds,
50 percent Farm-to-Market funds

Objective: To establish test criteria and specifications for
asphalts based on simple physicochemical methods.

Progress: The High Pressure Liquid Chromatography (HPLC)
equipment was obtained. Twelve asphalt samples and 6
core samples were obtained from a variety of sources
and were tested. Nuclear magnetic resonance testing

was evaluated. Testing and evaluation have been com-
pleted.

Reports: Final Report, March 1990

Implementation: The ability to identify those asphalts which

would result in fewer cracks in the highway
would effect significant savings of highway
mailntenance funds.
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Project Number: HR-316

Project Title: Maximized Utility of the Global P051t10n1ng :
System |

Agency: Iowa State University

Principal Investigator: K. Jeyapalan

Research Period: January 1, 1989 to February 28, 1991

Research Board Funding: $142,840

Funding Source: 100 percent State--Primary funds

Objective: The objective of this research is to improve the
accuracy of Global Positioning System (GPS) for use

in Iowa and to train Iowa Department of Transporta-
tion personnel in the GPS field.

Progress: Iowa State University has purchased GPS receivers
and has conducted three surveys of one mile, five mile
and 30 mile radii. Horizontal and vertical accuracies
are within 0.2 ft. The data is very encouraging. A
gravimetric method of correcting for undulation was

used. Iowa DOT personnel were trained to use the GPS
equipment.

Reports: Final Report, February 1991

Implementation: Global Positioning System has a great potential
for both preliminary and final survey for high-

way locations. It would provide more accurate
data and greater survey capablllty with current
staff.
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Project Number: HR-318

Project Title: Evaluation of Preformed Neoprene Joint Seals

Agency: Iowa Department of Transportation, Highway Division |

Principal Investigator: Robert Steffes

Research Period: May 15, 1989 to April 30, 1994

Research Board Fundiqg: $20,800

Funding Source: 100 percent State--70 percent Primary funds,
30 percent Farm-to-Market funds

Objective: To install and evaluate neoprene preformed joint

seals and to compare their long term performance and

cost effectiveness with other hot poured or cold ap-
plied sealants.

Progress: Four new paving projects with a wide range of
average dailly traffic were selected for sealant re-
search for 1989. Three sites were added in 1990 plus
one site in 1991, which included Soff-cut joint saw-
ing. Sections of neoprene, silicone, urethane and hot
pour types of sealing materials were installed. Eval-
uation of sealant performance is in progress. |

Reports: None

Implementation: Results from the evaluation will help to
determine which joint sealants should be se-
lected as cost effective or best for long term
performance 1in future projects.
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Project Number: HR-322

Project Title: Estimating Design Flood Discharge for Iowa Using

Drainage Basin and Channel Geometry Character-
istics

Agency: Water Resources Division of the United States
Geological Survey

Principal Investigator: Nick Melcher

Research Period: October 1, 1989 to September 30, 1992

Research Board Funding: $91,471

Funding Source: 100 percent State--45 percent Primary funds,

45 percent Farm-to-Market funds, 10 percent
Street Research funds

Objective: To develop a single set of equations for Iowa that
relate measurable basin and channel characteristics

to flood peaks of 5, 10, 25; 50 and 100 year frequen-
cies

Progress: A contract has been signed with Water Resources
Division of the United States Geological Survey. Data
is being collected. An automated procedure for quan- J

tifying basin characteristics using a GIS has been de- {
veloped. ‘

Rgports: None

Implementation: More reliable estimates of design flood

discharges will allow selection of the required

size of bridges and culverts which will reduce
the cost by avoiding overdesign.
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Project Number: HR-324

Project Title: Construction Plan Reading Course Update

Agency: TIowa State University

Principal Investigator: Gerald W. Chase

Research Period: December 1, 1989 to October 31, 1991

Research Board Funding: $41,579

Funding Source: 100 percent State--45 percent Primary funds,
35 percent Farm-to-Market funds, 20 percent
Street Research funds

Objective: To update a basic construction plan reading course.

Progress: A contract was signed with Iowa State University.

Updated plans and the training instructions are being

developed. The Highway Plan Reading Course will be
available in July 1991.

Reports: None

Implementation: When new employees are hired at entry level in
both state and local government construction
jobs, they will be able to attend a course that
will help them in plan reading on new con-
struction and also repair, reconstruction and
restoration. This improved training will yield
better construction inspection which in turn
will improve quality of construction.
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Project Number: HR-327

Project Title: Evaluation of Chemical Durability of Iowa Fly Ash
Concretes

Agency: Iowa State University

Principal Investigator: Kenneth Bergeson

Research Period: April 1, 1990 to March 31, 1993

Research Board Funding: $110,000

Funding Source: 100 percent State--40 percent Primary funds

40 percent Farm-to-Market funds and 20 percent
Street Research funds

Objective: To evaluate the chemical durability (sulfate/alkali)
of Towa Class C fly ash concretes at varying fly ash

replacement levels ranging from 0 percent to 50 per-
cent.

Progress: A contract has been executed with Iowa State
University. The specimens are being aged in sulfate
solutions. Testing is in progress.

Reports: Progress Report, March 31, 1991

Implementation: The determination of maximum percentage of
low cost Iowa fly ash which can be used to

| produce quality concrete for Iowa highways will
optimize savings for Iowa taxpayers as well as
promote use of a waste material.
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Project Number: °~ HR-329

Project Title: Hydrodemolition Preparation for Dense Concrete
Bridge Overlays

Agency: Iowa Department of Transportation

Principal Investigator: Vernon J. Marks

Research Period: May 1990 to December 1994

Research Board Funding: $22,000

Funding Source: 100 percent State--Primary funds

Objective: To evaluate hydrodemolition preparation of an Iowa
bridge deck.

Progress: Arrangements were made to add the research to a 1990
project by extra work order. Due to lack of experi-
ence in control of equipment the operation was post-
poned, pending selection of another mutually

acceptable project. An effort will be made to select
a 1992 project.

ReEorts: None

Implementation: Hydrodemolition preparation offers an :
improved method for bridge deck surface removal |
and preparation for a new overlay.

|
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Project Number: HR-331

Project Title: Engineering Study: Skewed Tee Piers
for Secondary Bridges

Agency: Iowa Department of Transportation, Highway Division

Principal Investigator: Norm McDonald and Gary Harris

Research Period: June 26, 1991 to May 31, 1992

Research Board Funding: $210,060

Funding Source: 100 percent State--Farm-to-Market fund

Objective: To develop standard designs which county
engineers across Iowa can utilize on secondary
bridges. This will avoid the duplication of costs
and designs among the 99 counties.

Progress: Calhoun-Burns and Associates, Inc. has been

contracted to perform this work and it is expected to
be completed the summer of 1992.

Reports: None

Implementation: TIowa's grid pattern of roads and meandering

rivers pose special considerations in the design
of bridges across the state. At the present
time, there are no standard designs for 15°,
30°, or 45° skewed tee piers that county engi-
neers can use. These tee piers withstand ice,
logs and debris better than pile bent piers.
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Project Number: HR-333

Project Title: Design Methodology for Post-Tensioning
Strengthening of Continuous Span Bridges

Agency: Iowa State University

Principal Investigator: F. Wayne Klaiber, Foud Fanous,
and Terry Wipf

Research Period: November 1, 1990 to October 34, 1 5932

Research Board Funding: $247,850

Funding Source: 100 percent State--30 percent Primary funds,

40 percent Farm-to-Market funds, 30% Street Re-
search funds

Objective: To develop a design methodology that practicing
engineers can use to design the post-tensioning sys-

tem required to strengthen various continuous span
bridges.

Progress: A contract has been signed with Iowa State

University to conduct the research. Research is in
progress.

Reports: None

Implementation: The design methodology will make it possible
for the practicing engineer to determine the
post-tensioning system required through use of

graphs, nomographs, personal computer software,
etc., rather than having to use complex analyt-
ical techniques.

g
I
:
|
1







PAGE 54

Project Number: HR-335

Project Title: Driver Behavior at Railroad Grade Crossings:
Before and After Safety Campaign

Agency: Iowa State University

Principal Investigator: Kenneth Brewer

Research Period: January 1, 1991 to December 31, 1991

Research Board Funding: $49,500

Funding Source: 100 percent State--30 percent Primary funds,

35 percent Farm-to-Market funds, and 35 percent
Street Research funds

Objective: To compare driver behavior at selected railroad
crossings before and after "Operation Lifesaver."

1

Progress: A contract has been signed with Iowa State
University. A data collection method has been estab-
lished. Driver behavior and traffic characteristics
have been recorded at 16 of the 24 crossings. Two of
the crossings that were in the original survey were
found to be inappropriate. There are still 24
crossings at 22 sites for factor analysis.

Reports:  Quarterly Report, April 1, 1991

Implementation: Data collection at the railroad crossings
should enable you to see the effect the safety

campaign has on railroad crossing related acci-
dents.
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Project Number: HR-337

Project Title: 1Investigation of Rapid Thermal Analysis
Procedures for Prediction of the Service Life of

Portland Cement Concrete Pavement Carbonate
Coarse Aggregate

Agency: TIowa State University

Principal Investigator: Scott Schlorholtz and
Kenneth L. Bergeson

Research Period: May 1, 1991 to April 30, 1993

Research Board Fundiqg: $157,020

Funding Source: 100 percent State--40 percent Primary funds,

30 percent Farm-to-Market funds and 30 percent
Street Research funds

Objective: To evaluate thermogravimetric analysis as a
potential test of the durability of aggregate and to
analyze the chemical changes that result.

Progress: A contract has been executed with Iowa State
University. Iowa DOT personnel have obtained samples
for the research from 19 crushed carbonate sources

(quarries). Some thermogravimetric testing has been
conducted.

Reports: None

Implementation: Improved evaluation of coarse aggregate for
concrete will yield economic benefits by allow-
ing the use of all durable source and preventing

the use of nondurable aggregate that would re-
sult in decreased pavement 1life.
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Project Number: HR-341

Project Title: Bond Enhancement Techniques for PCC
Whitetopping

Agency: Dallas County and the Iowa Department of
Transportation, Highway Division

Principal Investigator: Brad Skinner, Jim Grove, and
Gary Harris

Research Period: June 20, 1991 to June 1996

Research Board Funding: $25,000

Funding Source: 100 percent State--Farm-to-Market

Objective: To determine what techniques can be used to
ensure the bond between the old asphalt concrete and
the new portland cement concrete overlay.

Progress: Construction was completed in late June 1991 on

13 different test sections on R16 south of Dallas Cen-
ter as part of a 4-mile project. Testing and evalu-
ation are continuing.

Reports: None ¥

ey

Implementation: The bond between the two surfaces 1s the
key to determining what procedure should be used

to properly design the thickness of the PCC
overlay. If sufficient bond strength can be es-
tablished, the pavement can be designed as a
bonded overlay, thereby taking into account the
structure of existing pavement.
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Project Number: HR-342

Project Title: Use of Global Positioning System (GPS)
for Photogrammetry

Agency: Iowa State University

Principal Investigator: K. Jeyapalan

Research Period: June 1, 1991 to November 30, 1992

Research Board Funding: $102,755

Funding Source: 100 percent State--80 percent Primary funds,

10 percent Farm-to-Market funds, 10 percent
Street Research funds

Objective: Determine the efficiency of using GPS, the

advantages and disadvantages of flying one versus two
flight strips on a project, the optimum flying height
for a specific accuracy for control points, the XYZ
coordinate of the aerial camera at the instant a
photo was taken, the rotational orientation of the

camera 1in addition to the XY and 7% coordinates, the
efficiency of available software used in

aerotriangulation computations.

Progress: A contract has been signed with Iowa State

University to conduct the research.

Reports: None

Implementation: GPS can establish the XY and Z coordinate

of any point without the need to traverse or

level from any other point. This could provide
for possible cost savings while still providing
the required accuracy.
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Project Number: HR-347

Project Title: Impacts on Safety of Left Turn Treatment at High
Speed Signalized Intersections

Agency: Iowa State University
Principal Investigator: Tom Maze, Mohammad Elahi

Research Period: March 1, 1992 to March 31, 1993

Research Board Funding: $61,414

Funding Source: 100 percent State--30 percent Primary funds,
20 percent Farm-to-Market funds and 50 percent
Street Research funds

Objective: To quantify the relationship between intersection and
traffic characteristics and the accident reduction
potential of modified left-turn treatment

Progress: A literature review on left turn treatments has been
completed. Data on 50 intersections have been
obtained through a questionnaire. The data has been
coded into a computer program. More intersection data
is being obtained.

Reports: None

Implementation: Information related to safety considerations
involving the treatment of left-turning traffic
will help the engineer decide whether a left-
turn bay 1s necessary.
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Project Number: HR-350

Project Title: Channel and Flood Plain Aggradation in the Iowa
River Basin

Agency: United State Geological Survey

Principal Investigator: Nick Melcher
Research Period: October 1, 1992 to March 31, 1995

Research Board Funding: $76,550

Funding Source: 100 percent State--45 percent Primary funds,
45 percent Farm-to-Market and 10 percent
Street Research funds

Objective: The objective of this research is to quantify the
rate of aggradation on the Iowa River and Skunk .
River. The overall objective is to understand the
effects of land use changes and geomorphic processes
on channel aggradation.

Progress: A staff action authorizing the conduct of this
research has been signed.

Reports: None

Implementation: Knowledge of the sediment deposition process and
rates of stream aggradation for Iowa streams
would be beneficial to planners and engineers in
the design of bridges, culverts and other water-
related structures.
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Project Number: HR-354

Project Title: An Engineering Study to Design Triple Box Culvert
Standards

Agency: Iowa Department of Transportation, Highway Division

Principal Investigator: Gary Harris

Research Period: September 1993 to January 1995

Research Board Funding: $180,000

FPunding S8ource: 100 percent State--30 percent Primary funds and
70 percent Farm-to-Market funds

Objective: To contract with a consultant to develop standard
designs for triple reinforced concrete box culverts.

Progress: A consultant selection committee will select a
qualified engineering firm in September of 1993 to
perform the work. The study will involve developing
details and quantities for 336 different box culverts.
Several culvert sizes with 12 different fill heights
and 4 different headwall skews will be considered.

Reports: None

Implementation: The design of standards will avoid duplication
of effort among 99 counties. This will benefit
city, county, and state professionals who prefer
to utilize these designs instead of a bridge
structure for certain area projects.
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Project Number: HR-355

Project Title: The Role of Magnesium in Concrete Deterioration

Agency: Iowa State University
Principal Investigator: Robert Cody, Paul Spry, and Anita Cody
Research Period: November 1, 1992 to October 31, 1994

Research Board Funding: $137,873

Funding 8Bource: 100 percent State--70 percent Primary funds,
20 percent Farm-to-Market funds and 10 percent
Street Research funds

Objective: To investigate the role of magnesium in the
deterioration of Iowa highway concrete using a
scanning electron microscope (SEM) microprobe.

Progress: Laboratory testing of selected portland cement
concrete (PCC) pavement samples with the SEM
microprobe is in progress. A progress report will be
submitted in October 1993.

Reports: None

Implementation: This research will improve the identification of
the cause of PCC pavement deterioration. This

will support changes that will improve pavement
longevity.
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Proiject Number:l HR-358

Project Title: Evaluation of Microcracking and Chemical
Deterioration in Concrete Pavements

Agency: Iowa State University

Principal Investigator: Scott Schlorholtz

Research Period: March 1, 1993 to August 31, 1995

Research Board Funding: $160,180

Funding Source: 100 percent State--45 percent Primary funds,
40 percent Farm-to-Market funds and 15 percent
Street Research funds

Objective: To initiate an improved method of evaluating and
identifying the initiating cause of early portland
cement concrete (PCC) pavement deterioration.

Progress: A low vacuum scanning electron microscope has been
ordered and will arrive in August.

Reports: None

Implementation: An improved method of identifying the initiating
cause of PCC deterioration will allow changes to
prevent deterioration and improve pavement
longevity.
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Project Number: HR-363

Project Title: Clarifying the Quadrennial Needs Study Process
Agency: Iowa State University

Principal Investigator: James Cable

Research Period: June 10, 1993 to January 31, 1994

Research Board Funding: $45,160

Funding Source: 100 percent State--20 percent Primary funds,
80 percent Farm-to-Market funds

Objective: 1. To identify samplé counties and a control county

from 1990 study year for detailed needs analysis.

2. Analyze the relative needs of the sample and
control counties to determine the sensitivity of
selected input variables on the study results.

3. Identify the possible reasons for shifts in the
relative needs between counties in a given
"Quadrennial Needs Study" and make
recommendations on ways to improve the study
process conducted by the Iowa DOT.

Progress: A contract has been signed with Iowa State University

Reports: None

Implementation: This study will be used to assist the counties |
in understanding the factors that affect the
outcome of the Quadrennial Needs Study. 1
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Project Number: HR-263A

Project Title: An Engineering Study for Metrication of Secondary
Bridge Standards

Agency: Iowa Department of Transportation, Project Development
Division

Principal Investigator: Gordon Port

Research Period: November 30, 1994 to November 30, 1995

Research Board Funding: $400,000
Funding Source: 100 percent State--Farm-to-Market funds

Objective: The objective of this study is to convert the
secondary bridge standards to SI (metric) units.

Progress: A consultant selection team has been appointed. Six
proposals were received from qualified engineering
firms. The consultant selection team is evaluating
each of the respondents. The intent is to select a
qualified consultant by mid-July of 1994. It is hoped
that a contract can be offered to the selected firm by
November 1994.

Reports: None

i RS-

Implementation: This change is necessary to avoid loosing

| | federal funds. After September 30, 1996,

federal funds can not be used for design or |
construction of any project that does not use |
metric units. |
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Project Number: HR-339A

f Project Title: Micro-Computer Based Linear Scheduling
| Applications for Highway Construction Project
Control

Agency: Iowa State University

Principal Investigator: James E. Rowings

Research Period: June 10, 1994 to March 31, 1995

Research Board Funding: $74,984

Funding Source: 100 percent State--80 percent Primary funds,

10 percent Farm-to-Market funds and 10 percent
Street funds

Objective: The objective of this research is to develop a
computer software program for Linear Scheduling

Applications (LSM) to be available to contractors on
Iowa highway construction projects.

Progress: A contract has been signed with Iowa State University
to conduct the research.

Reports: None

| Implementation: A previous research project (HR-339) identified
r the LSM as a more effective procedure for

| scheduling construction than the currently used
| Critical Path Method (CPM). The development of
| a computer program for the LSM would make it a
I cost effective project management tool for use
l) by Iowa DOT contractors.
1
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Project Number: HR-368

Project Title: Construction Automation Using Pen-Based Computers

Agency: Iowa Department of Transportation, Project Development
Division

Principal Investigator: John Smythe and Donna Buchwald

Research Period: April 25, 1994 to December 2, 1994

Research Board Funding: $33,000

Funding Source: 100 percent State--Primary funds

Objective: The objective of the research is to determine if pen-

based computers would provide a cost-effective
benefit to the Iowa Department of Transportation 1

Progress: There have been substantial delays in obtaining the
required Iowa DOT authorizations to purchase the pen-
based computers. This will hinder the field
evaluation as they were not available at the start of
most sizeable, complex projects.

Reports: None

Implementation: The pen-based computers will improve the record
keeping by project inspectors and reduce the
time required for documentation which will be
very much needed due to reduction in field
inspection staffing.

B . i
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Project Number: HR-371

Project Title: Development of a County Condemnation Policy and
Procedure Manual

Agency: Graham Land Acquisition Associates

Principal Investigator: James Graham

Research Period: June 22, 1994 to April 30, 1996

Research Board Funding: $14,000

Funding Source: 100 percent State--Farm-to-Market

Objective: The objective of this engineering study is to develop
a simplified county condemnation policy and procedure
manual to guide county engineers.

Progress: The contract has been executed. An outline for the
manual has been completed and distributed to selected
individuals for review and comment.

Reports: None

Implementation: The manual will provide guidance to county
engineers that will save time and avoid costly
mistakes.
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Project Number: HR-372

p Project Title: Full Scale Field Measurements of Ice Scraping
Loads

Agency: The University of Iowa

Principal Investigator: Wilfrid Nixon
‘ Research Period: September 1, 1994 to July 31, 1996

Research Board Funding: $179,519

, Funding Source: 100 percent State--70 percent Primary funds,
l 15 percent Farm-to-Market funds and 15 percent
Street funds

| Objective: The objective of this research is to equip two Iowa
DOT trucks with ice scraping blades and to develop
automated controls for the most effective and safe
ice scraping through the use of instrumentation and
} computers.

Progress: A Staff Action has approved the conduct of the
research. _

Reports: None

Implementation: Two Iowa DOT trucks are to be used in actual
field operations. Research values obtained from
HR-334 will be used as a basis for development

| of this research. The development of automated

| controls for ice scraping will help truck

operators do their work in a more efficient,

effective and safe manner.
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