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This traffic data is also added to the Iowa Department of
Transportation's Secondary Road Base Record. This record is utilized for the
preparation of numerous reports and studies including the annual vehicle miles

of travel, mileage summaries, need studies, special studies, accident
analysis, etc.

RESEARCH PROJECT DESCRIPTIONS

The following portion of this report briefly describes research projects
for which open files were maintained in the Office of Materials, Research
Section during all or part of the fiscal year beginning July 1, 1982, and
ending June 30, 1983. An open file for each project is maintained from the
project's inception to completion: completion is signified by the acceptance
of the final report and making the final payment. Each project description

contains an implementation statement of the use now being made, or expected as
result of the research effort.
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Project Number: HR-211

Project Title: Performance of R
Investigation)

Agency: Jlowa State University

andomly-Oriented Fiber-Reinforced Roadway Soils (A Laboratory and Field

Principal Investigator: J. M. Hoover

Research Period: July 1, 1979 to February 28, 1983
Research Funding: $143,207

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

Objective: To conduct a laboratory and field investigation into the potential for im

surface and roadway subgrade materials, and local pase Course materials b
materials through fibrous reinforcement.

proving soil-aggregate
Y strengthening these

Progress: Field demonstration sections using a variety of fibers were constructed in Linn and Story counties

during the summer of 1980. On the Linn County project, three different types and three different
percentages of fibers were used. The Story County project was constructed on an existing gravel road. Some
difficulty was experienced in mixing the fibers into the roadbed due to equipment failure,

Reports: Final Report, December 1982

Implementation: Due to economic restraints, new and cost-effective methods are needed for the improvement of

subgrade base course construction., This project will aid in the development of new and
improved design procedures.

Project Number: HR-213

Project Title: Improved Asphalt Surfaces and Asphalt Resurfacing Performance

Agency: Tlowa Department of Transportation, Highway Division

Principal Investigator: R. R. Samuelson

Through Crack Maintenance

Research Peripd: November 12, 1979, to March 1, 1985
Research Funding: $13,500

Funding Source: 100 percent State--Primary funds

Objective: To Provide better asphalt roadways through evaluation of various

Crack preparation, and to identify the most effective maintenance
préparation in providing improved resurfacing performance.

combinations of cleaning and
procedure and the most effective

Progress: A Vanguard 2000 PSI waterblaster was purchased from a Des Moines distributor. This high-pressure

washer was used extensively for joint and crack maintenance on various primary and interstate
highways, An experimental section was established on lowa 7 west of Fort Dodge.

Reports: Progress Report, January 1983

Implementation: Better methods of joint and crack maintenance will result in improved riding qualities and
may permit the use of thinner overlays on asphalt roadways.
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Project Number: HR-215

Project Title: Improvement of Longitudinal Joints in Asphalt Pavement

Agency: lowa Department of Transportation, Highway Division

Principal Investigator: R. A. Shelquist

Research Period: March 5, 1980, to January 31, 1987

Research Funding: $10,700

funding Source: 100 percent State--Primary funds

Objective: To identify construction procedures that will provide an improved longitudinal centerline joint.

Progress: Asphalt widening and resurfacing were completed on lowa 44 in Guthrie and Dallas counties in

August 1980. Core samples to determine densities were taken that fall. Visual observations
are made annually.

Reports: Construction Report, February 1981

Implementation: Improved methods for construction of longitudinal joints will result in fncreased life
of asphalt resurfacing by reducing joint deterioration.

Project Number: HR-216

Project Title: Emulsion Treated Macadam Base* ol

Agency: Dubuque County, lowa Department of Transportation, Highway Division

Principal Investigator: C. L. Baule

Research Period: April 28, 1980, to January 15, 1985

Research Funding: $156,289

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

Objective: To identify and construct a cost-effective asphalt emulsion bound macadam section and to
evaluate the performance of an asphalt bound macadam as compared to unbound macadam.

Progress: Construction of the macadam sections was completed in September 1980. The most serious problem
encountered in the project was the inability to obtain complete coating of the emulsion treated
materials. More favorable weather conditions and modified construction procedures helped alleviate this

problem, Riding quality and overall appearance of this experimental pavement is satisfactory. Evaluation will
continue for a five-year period.

Reports: Construction Report, January 1981
Implementation: Macadam base projects in Lhe past have proyided excellent drainage characteristics. The

use of asphalt emulsion binder and engineering fabrics will result in energy savings and
improved stability, while still providing a relatively low-cost roadway base.

*This project was part of U).5. DOT project No. 55, "Asphalt Emulsions for Highway Construction," and was
funded in part with $35,000 of FHWA Region 15 funds.
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Project Number: HR-253

Project Title: Experimental Use of Calcium Magnesium Acetate (CMA)
Agency: lowa Department of Transportation, Highway Division

Principal Investigator: Wallace Rippie

Research Period: October 15, 1982 to April 1, 1986
Research Finding: $72,000

Funding Source: 100 percent State~-Primary funds

Objective: To develop and evaluate continuous CMA mixing technology to reduce cost of production and further
evaluate its deicing capabilities.

Progress: Bids were taken for the production of 100 tons of CMA. The low bidder, W. 6. Block Co. produced 6]
tons of a1 part sand, 1 part CMA mix. This was delivered

to Ames and used on four miles of U.S. 30
and 3.5 miles of U.5. 69. The CMA was effective as

a deicing product, but not as effective as sodium
chloride. The project has been extended to develop lower cost methods of production.

Reports: Final Report, June 1983

Implementation: Identification, deve lopment
the deterioration of highway

and subsequent use of a non-corrosive deicing material would reduce
structures and reduce environmental damage,

Project Number: HR-254

Project Title: Highway/Railroad Grade Crossings - Identification and Signing
Agency: lowa Department of Transportation, Railroad Division

Principal Investigator: N. Volmer, P. Baer

Research Period: February 4, 1983, to January 10, 1986
Research Funding: $17,500

Funding Source: State--10% Primary, 90% Farm-to-Market funds. These funds were used for Phase | to obtain
$157,000 FHWA funds which are 90% of the total Phase | cost.

Objective: To improve safety at nighway/railroad crossings throu
accident records and upgrading passive signs,

Progress: New metal identification tags were obtained
Accident data is being collected.

ghout the state by ensuring accurate

and were installed at all active crossings.

Reports: Progress Report, January 1984.

Implementation: Accurate accident records will prioritize crossings for allocation of crossing safety
improvement funds and thereby improve highway safety,
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Project Number: HR-261

Project Title: Modification to Improve the Reliability of the Iowa DOT Frost Detector
Agency: Norbert K. Fox

Principal Investigator: N. K. Fox

Research Period: April 15, 1983, to May 31, 1984

Research Funding: $3,065.40

Funding Source: 100 percent State--Primary funds

Objective: To eliminate the falsing of the lowa DOT frost detector and verify its proper performance.

Progress: A potential electronic system was identified that may eliminate the false signals on the

sensors caused by tire strikes. This electronic system was tested in the laboratory. The electronic
system did not solve the problem and the project was terminated.

Reports: Final Report, January 1984

Implementation: A reliable frost detector system could quickly alert maintenance personnel of bridge

deck icing conditions. More timely application of deicing salt will reduce accidents, tort
liabilities and maintenance costs,

.
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Project Number: HR-262

{
Project Title: Signing on Very Low Yolume Rura) Roads !

Agency: Iowa State University

Principal Investigator: R. L. Carstens

Research Period: May 1, 1983, to July 31, 1984

Research Funding: $70,580

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

— T RSN———,

Objective: To improve safety on secondary roads by formulation of traffic control device !
recommendations for low traffic volume roads.

. " - I
Progress: A literature review was conducted to identify practices with potential application. A survey
of current practices in lowa was conducted and recommendations were made.

Reports: Final Report, July 1984

Implementation: A more uniform signing program across the state will provide improved safety and reduces
tort liability on low traffice volume secondary roadways. '
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Project Number: HR-263

Project Title: An Engineering Study to Redesign the 24-Foot Secondary Bridge Standards

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

Principal Investigator: J. Harkin

Research Period: June 1, 1983, to June 30, 1985
Research Funding: $365,800

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

Objective: To redesign the 24-foot width secondary bridge standard plans to H20 loading and make
other appropriate changes to meet current design standards.

Progress: Stanley Consultants, Inc. of Muscatine, Iowa, has been contracted to redesign the 24' wide

prestressed concrete and the concrete slab secondary bridge standards. Each new standard design will
be released for county use upon completion.

Reports: None

f Implementation: The Iowa counties make extensive use of the secondary bridge standard designs. The

standard designs eliminate the need for extensive design work by individual counties for most
bridge projects.

Project Number: HR-264

Project Title: Development of a Sufficiency Rating System for Secondary Roads
Agency: Towa State University

Principal Investigator: C. R. Mercier

Research Period: June 1, 1983, to November 30, 1984

Research Funding: $41,660

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

Objective: To develop a system for rating secondary roadways to determine project priorities and
budgetary needs.

Progress: An inventory of data sources has been conducted. Current practices in lowa and other states are
being reviewed. A mathematical calculation procedure will be developed.

Reports: Progress Report, June 1984

Implementation: A sufficiency rating system will improve the cost effectiveness of secondary roadway
planning and budgeting.
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Project Number: HR-267

Project Title: Development of Training Aids for Snow Removal on Iowa's Secondary Roads

Agency: Iowa Department of Transportation, Highway Division

Principal Investigator: K. Jones

Research Period: January 16, 1984, to March 31, 1985

Research Funding: $12,100

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

Objective: To develop a training slide/tape presentation which will aid the county engineers and
maintenance foremen in preparing maintenance personnel for the snow removal season.

Progress: The content of the presentation has been developed and some photographs have been taken.
Reports: HNone
Implementation: The public is not very tolerant of problems of snow removal. With proper preparation

and training, maintenance forces can handle most storm situations effectively without
problems,

Project Number: HR-268

Project Title: Evaluation of Magnitude and Frequency of Floods in lowa.

Agency: Iowa City Office, Water Resources Division, United States Geological
Survey, Department of the Interior.

Principal Investigator: J. J. Klein, U.S.G.S.

Research Period: June 1, 1984, to November 30, 1986

Research Funding: $115,500 (matched by $115,500 from the Department of the
Interior)

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

lowa DOT Project Control: Mark F. Looschen

Objective: To evaluate all available surface water data from Iowa streams and publish a comprehensive
methodology for statistically estimating the magnitude and frequency of floods in lowa.

Progress: The literature search and data analysis will be inftiated soon.
Reports: None
Implementation: Updated information and improved methods of estimating floods will result in more

accurate determination of the size of drainage structure needed and thereby yield a monetary
savings.
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Project Number: HR-1027

Project Title: Secondary Road Research Coordinator

Agency: Iowa Department of Transportation, Highway Division

Principal Investigator: K. Jones

Research Period: March 5, 1980, to present

Research Funding: $30,000

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

Objective: To maintain research liaision with all county engineers and solicit new, innovative and progressive

ideas; to actively promote secondary research for solutions to problems and ideas that will improve
quality and reduce costs.

Progress: Kevin Jones, an Engineer with the lowa DOT, currently holds the position of “Secondary Road Research

Coordinator" in the Office of Materials. Many of the county engineers have been visited to discuss
problems being encountered by the secondary road departments and to discuss present research projects during the

year. At present, there are 10 active research projects that invalve experimental construction by counties,

The coordinator assists these counties with special testing, evaluation, and writing of construction and final
reports necessary to the research.

Reports: None

Implementation: There are many problems that are unique to the secondary road system in Iowa. 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 will
allow for timely technology transfer between the counties.
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PRIMARY ROAD RESEARCH FUND

The Primary Road Research Fund is one of four programs included in the
Contingency Programs Fund from the Primary Road Fund. These funds can only be
expended on Iowa DOT projects for which the funds were reserved such as
contracted research and project specific research supplies or equipment. An
estimate of Primary Road Research Fund expenditures is made prior to the
beginning of each fiscal year. There is no balance carried forward to the
next fiscal year and uncommitted funds remain in the Primary Road Fund. The
amount committed to contract research from the Primary Road Research Fund for

FY85 was $385,000 and the estimate for FY86 is $345,000.







Table Il (con't.)

265 300,000,00 Engineering Stidy for the Evaluation of Public 92,832.35 99,789.00 192,621.35
Road Administration & Maintenance Alternatives

266 30,000.00 X-Ray Analysis of Carbonate Aggregate to 6,955,95 6,956,87 13,912.82
Predict Concre:: Durability

267 12,100.00 Engineering Stidy-Development of Training Aids 3,189.78 3,189.78
for Snow Removil on lowa's Secondary Roads

760 110,500.00 Evaluation of ‘agnitude and Frequency of 32,500.00 40,125.00 72,625,00
Floods in lowa

269 24,250.00 Data Acquisition and Computer Plotting of 19,463.42 19,463 .42
Delamtect Data

270 100,000,00 Development of Training Aids and Demonstration 93,660.74 93,660,74

' of Portland Cenent Concrete Pavement Rehabilitation

271 56,335.00 Effects of Dei.ing Salt Compounds on Deteri- 13,643.05 13,643.05
oration of PC _oncrete

Fa 62,110,00 Development of a Conductometric Test for Frost 2,076.21 455.93 2,532.14
Resistance of _oncrete

2713 124,834,00 Piling Stresses in Bridges With Integral
Abutments - Phase 3

274 66,000.00 Construction and Evaluation of Submerged Vanes
for Stream Control

275 41,577.00 Long Term Structural Movement

276 32,000.00 Transverse Joint Sealing With Improved Sealants

217 92,210.00 Cracking and Scating PCC Pavement Prior to
Resurfacing to 2etard Reflection Cracking

2718 89,700.00 Beneficial Effects of Selected Additives on
Asphalt Cement

1027 32,500,00/yr. Secondary Road Research Coordinator 32,117 .68 32,117.68

, Contract Research Sub-Total $384,432.,01 $£732,296.78 €1,116,728.79

NPR-2 (121) NCHRP pooled fund project for National Program B8,461.78 1,266.53 9,728.31
for Skid Test and Calibration Centers

HPR-2 (124) NCHRP pooled fund project for Asphalt Rubber 4,545.60 694.16 5,239.76
Paving Materials

HPR-2 (127) NCHRP pooled fund project for Cost Effective 4,093.53 625.13 4,718.66
Geometric Design Standards for RRR Projects

HPR-4 (182) NCHRP FY82 General Project Funding 7.,865.94 1,201.20 9,067.14

HPR-4 (183) NCHRP FYB3 General Project Funding 26,478.12 3,192.79 29,670,91

HPR-4 (184) NCHRP FY84 General Project Funding 9,118.33 1,059.28 10,177.61

HPR-PR-PL=1 (21) FY 1985 Planning & Research Program 288,919.00 288,919,00

(Transportation Inventory Engineering Studies)

Noncontract Engiseering Studies Sub-Total $ 60,563.30 $296,958.09 $357.521.39

Grand Total of I«<penditures $444,995,31 $1,029,254.87 $1,474,250.18


































Project Number: HR-238

Project Title: Strengthening Existing Single Span Steel Beam Concrete Deck Bridges

Agency: lowa State University

Principal Investigator: F. W. Klaiber

Research Perfod: July 1, 1981, to September 30, 1984

Research Funding: $162,898

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

Objective: To design and install post-tensioniny strengthening on twc single span steel beam concrete duck
bridges, instrument them, and document their performance over a period of two years following
post-tensioning.

Progress: A bridge on a Farm-to-Market road in Dickinson County and ¢ bridge on lowa 144 in Greene Count y
have been post-tensioned. Strain measurements were determined under a heavily loaded truck after
post-tensioning,

Reports: Final Report - Part I, February 1983, Part 11, March 1985

Implementation: Bridges that do not meet current standards for live load carrying capacity could have the

Capacity restored, causing posted 1imits to be raised or removed. In some cases, bridges which

have been restricted to one-lane traffic could have the restriction rcmoved.

Project Number: HR-241

Project Title: Development of Electronic Distance Measuring Instrument (EDMI) Calibration Baseline
Agency: lowa State University

Principal Investigator: K. Jeyapalan

Research Period: March 8, 1982, to March 31, 1984

Rsearch Funding: $8,500

Funding Source: 100 percent State--47 percent Primary, 53 percent Farm-to-Market funds

Objective: To develop a mathematical model to determine the scale and constant of the EDMI; to develup_
a computer program for calculation of the EDMI scale and constant; and to evaluate the stability
of the baseline.

Progress: The baseline was established on an lowa State University farm southwest of Ames. Measurements
indicated no movement of the monuments. Some EDMI's were calibrated using a program developed for
the project,

Reports: Final Report, March 1984

Implementation: Use of the baseline and EDMI calibration procedure will assure survey accuracy and prevent loss
due to the legal action.
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Project Number: HR-248

Project Title: Evaluation of a Mobile Rut Depth Measuring Device fu- the Pavement Management Prugram

Agency: lowa Department of Transportation, Highway Division

Principal Investigator: Vernon J. Marks

Research Period: July 10,1982, to September 30, 1984

Research Funding: $11,000

Funding Source: 100 percent State--73 percent Primary, 27 percent Firm-to-Market funds

Objective: To evaluate a mobile, non-contact method for determining rut depths and to compare this systen to
manually obtained data.

Progress: A commercial mobile rut depth measuring device was ordercd fron SIE Geosource of Fort Worth Texas,
The equipmnent was delivered, but there were continual proalems with the electronics, The pruject was
terminated and the rut depth device was returned to the manufacturer as it did not function satisfuclorily.

Reports: Final Report, September 1984

Implementation: A mobile rut depth measuring device would improve data collection for the pavenent mand jemnent

program with reduced hazard and traffic conflict at a substantial savings, Other mobile rut
depth devices will be evaluated.

Project Number: HR-252

Project Title: Piling Stresses in Bridges with Integral Abutments I[I

Agency: lowa State University

Principal Investigator: A. M. Molde-Tinsae, L. F. Griemann

Research Period: October 1, 1982, to August 31, 1984

Research Funding: $52,945

Funding Source: 100 percent State--50 percent Primary, 50 percent Firm-to-Market funds
Objective: To deterinine the maximum length to which bridges with in-egral abutments can be safely designed,

Progress: A laboratory model was developed to evaluate piling strestes in integral abutiment bridges. Formulas

were developed to calculate maximum length with integral (butments. Current lowa standards are very
conservative.

Reports: Final Report, August 1984

Implementation: The economic advantage of integral abutments can be realized for longer bridges by eliminating

expensive expansion assemblies and preventing ear y deterioration of piers and abutments
requiring costly repairs.































Project Number: HR-272

Project Title: Development of a Conductometric Test for Frost Resistance of Concrete

Agency: lowa State University

Principal Investigators: T, Demirel, B. V. Enustun, S. M. Schlorholtz, and 5. G. Moussalli

Research Period: February 1, 1985, to January 31, 1986

Research Funding: $62,110

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

Objective: To develop a laboratory test method that would rapidly and accurately predict the
performance of concrete subjected to freeze-thaw action.

Progress: Initial durability testing using conductivity has appeared promising.

Reports: None

Implementation: A rapid accurate test of Portland cement concrete durability would prevent the use
of nondurable aggregates thereby increasing pavement life and reducing maintenance costs.

Project Number: HR-273

Project Title: Piling Stresses in Bridges with Integral Abutments - Phase 3

P Agency: lowa State University

Principal Investigators: L. Greifmann, F. Fanous

Research Period: March 1, 1985 to September 30, 1986

Research Funding: $124,834

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

Objective: To further increase confidence in the design of longer integral abutment bridges by
experimental verification of previous analytical models.

Progress: Laboratory investigation into construction of the model h.s been initiated.

Re por ts: None

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

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

Agency: lowa department of Transportation Highway Divisfon and the University of lowa
Principal Investigator: J, Odgaard

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

Research Funding: $66,000.

Funding Source: 100 percent State - Primary Funds

Objective: To determine the practicality and effectiveness of using lowa Vanes to control bank
erosion on lowa Streams,

Progress: The materials have been selected and the design is completed. Construction
will be completed during 1985,

Reports: None

Implementation: Stream control with lowa vanes will prevent damage to highway structures by providing
more effective stream control than previous methods.

Project Number: HR-275

Project Title: Long Term Structural Movement

Agency: lowa State University

Principal Investigator: T. Wipf

Research Period: May 1, 1985 to October 31, 1985

Research Funding: $41,577.

Funding Source: 100 percent State--81 percent Primary, 19 percent Farm-to-Market

Objective: To identify and determine the effectiveness of various techniques for
measuring long term structural deformations.

Progress: A contract has been initiated with the research agency, The special testing
equipment has been ordered.

Reports: None

Implementation: Monitoring long term structural movement will decrease the potential
of emergency closing of critical major river crossings.
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Project Number: HR-276

Project Title: Transverse Joint Sealing With Improved Sealants
Agency: Jasper County and the lowa Department of Transportation, Highway Division

Principal Investigators: C. Cabalka and K. Jones

Research Perfod: April 1, 1985, to July 1, 1990

Research Funding: $32,000

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

Objective: To evaluate several types of contraction-joint sealers, most of which, meet
lowa DOT Standard Specificatfon for material for filling and sealing sawn
contraction joints.

Progress: An extra work order has been negotiated to include 22,000 linear feet of

experimental contraction joint work on a Jasper County project. Special sawing and cleaniny was
performed and eight different sealants were installed on a pcc paving project on county route T-12 in 1985,

Reports: None

Implementation: Deterioration of joints and joint related distress of pcc pavements has continued

to be a major maintenance problem. The project will identify the most effective
joint preparation and sealant.

Project Number: HR-277

Project Title: Cracking and Seating PCC Pavement Prior to Resurfacing to Retard Reflective Cracking

Agency: Hamilton County and the lowa Department of Transportation, Highway Division

Principal Investiqators: W. Smith and K. Meeks

Research Period: June 1, 1985, to July 1, 1996
Research Funding: $92,210

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

Objectives: To evaluate the effect of various sizes of cracking and seating of pcc pavement
prior to resurfacing on reflective cracking and structural rating

Progress: The project will include breaking a 2.5-mile pcc pavement section into 2-to 3-foot
and 4-to 5-foot size pieces. A portion of the project will be overlaid with 2 inches,

a portion with 3 inches and a portion with 4 inches of asphaltic concrete. The project is to be
constructed on Hamilton County Road R-33 in 1986,

Reports: None

Implementation: If cracking and seating can retard reflective cracking in asphaltic concrete
overlays, it will reduce routine maintenance and pralong the life of the overlay.
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HR=-2 (121)
HWPR=-2 (127)

HPR-4 (183)
PR-4 (184)
MPR-4 (185)
HPR=-PR=-PL-1

92,210,00
89,700.00
16,175
300,000
15,000
295,000
15,000
50,790
91,950
174,200
87,430

39,750
12,800

25,200
14,200
19,350
150,000
80,175

32,500.00/yr.

(21)

Table 11 con't,)

Cracking and Seating PCC Pavement Prior to
Resurfacing to Retard Reflection Cracking
Beneficial Effects of Selected Additives on
Asphalt Cement

Cracking and Seating PCC Pavement Prior to
Resurfacing to Retard Reflective Cracking

An Engineering Study to Update the Box

Culvert Standards

Effects of Pavement Surface Texture on Noise

and Frictional Characteristics

A Low Cost Automatic Weight and Classification
System

Pavement Texturing by Milling

Development of Multiplan Microcomputer Spreadsheets
for County Hydraulic and Highway Engineering
Computations

Measuring Discharge at Crest-Stage Gaging Stations
Using Tracer-Dilution Methods

Development of a Rational Characterization Method
for lowa Fly Ash

Strengthening of Existing Continuous Composite
Bridges

Field Evaluation of Bonded Concrete Resurfacing
Engineering Study - Training Aids to Reduce
Potential County Liability

lce Retardant Pavement

Performance of Nongrouted Thin, Bonded PCC Overlays
Field Evaluation of Integral Abutment Bridges
Pavement Instrumentation

Ammonium Phosphate/Fly Ash Road Base Construction
S5econdary Road Research Coordinator

Contract Research Sub-Total

NCURP pooled fund project for Natfonal Program
for Skid Test and Calibration Centers

NCHRP pooled fund project for Cost Effective
Geometric Design Standards for RRR Projects
NCHRP FY83 General Project Funding

NCHRP FYB4 General Project Funding

NCHRP FYBS General Project Funding

FY 1985 Planning & Research Program
(Transportation Inventory Engineering Studies)

Nencontract Engineering Studies Sub-Total

Grand Total of Expenditures

11,025.92

3,310.55
14,644 ,67

21,250.00
3,227.08
4,702.4]

25,684,249

22,420.00

$309,904.97

10,040,25
1,514.20
9.854,87

35,414,02
17,284 .48

$ 74,107.82

$384,012.79

7,510,12

10,602.719

6,664,15
7,071.93

2,2A1 94

27,860,50

$336,901,94

1,502,80
231,22

1,188.33
4,114.09
2,090.56
96,305, 33

$105,432.33

$142,334.27

18,536.04

3,310.55
14,644,567
10,602,749
21,250.00

9,891.22
11,774.34
25,654, 24

2¢,420.00
2,261.94

27,860,590

2646 ,806.91

11,541.0%
1,745.42

11,042.20
39,528.11
19,375.04
96,305,133

$179,540.15

$826,347.06
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PRIMARY ROAD RESEARCH FUND

The Primary Road Research Fund is one of four programs included in the
Contingency Programs Fund from the Primary Road Fund. These funds can only be
expended on Iowa NDOT projects for which the funds were reserved such as
contracted rescarch and project specific research supplies or equipment. An
estimate of Primary Road Research Fund expenditures is made prior Lo the
beginning of each fiscal year. There is no balance carried forward to the
next fiscal year and uncommitted funds remain in the Primary Road Fund. The
amount committed to contract research from the Primary Road Research Fund for
FY86 was $385,000 and the estimate for FY87 1s $600,000.




















































Project Number: HR-269

Project Title: Data Acquisition and Computer Plotting of Delamtect Data

Agency: D & D Digital Systems

Principal Investigators: Douglas Jacobson, Richard E. Horton

Research Period: August 23, 1984 to July 31, 1985

Research Funding: $24,250

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

Objective: To develop an electronic system to record Delamtect data for analysis by personal
computers available in lowa DOT field offices.

Progress: Complete and equipment is being used routinely.

Reports: Final Report - September 1985

Implementation: An electronic method of reducing and plotting Delamtect data will reduce the labor
and time required for determining the amount and location of bridge deck delamination.

Project Number: HR-270

Project Title: Development of Training Aids and Demonstration of Portland Cement Concrete Pavement
Rehabilitation

Agency: lowa Concrete Paving Association

Principal Investigator: Robert Given

Research Period: September 21, 1984, to March 31, 1988

Research Funding: $100,000

Funding Source: 2% State--Primary Funds, 98% Federal Funds

4
4

Dbjective: To demonstrate various Concrete Pavement Rehabilitation techniques, to develop specifications ant
evaluate various materials and to educate those responsible for maintenance of PCCP roads,

streets and airports,

Progress: The rehabilitation has been completed on 63rd Street (lowa Route 283)
south of Interstate 235 in Des Moines. The first demonstration was held on October 25, 1984,

the second demonstration was held on February 28, 1985. Slide-tape and video training aids have been
developed. Periodic testing and evaluation of pavement condition is continuing.

Reports: Prougress Report, May 1986

lmplementation: The training aids will promote more effective maintenance of our pavements and subuequently
longer serviceable life,
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Project Number: HR-273

Project Title: Piling Stresses in Bridges with Integral Abutments - Phase 3

Agency: lowa State University

Principal Investigators: Lowell Greimann, Fouad Fanous

Research Period: March 1, 1985 to June 30, 1987

Research Funding: $138,514

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

Objective: To further increase confidence in the design of longer integral abutment bridges by
experimental verification of previous analytical models,

Progress: The field evaluation is being conducted on special piling driven near the Town Engineering
Building on the lowa State University Campus.

Reports: None

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

Project Number: HR-274 i

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

Agency: lowa department of Transportation Highway Division and the University of lowa

Principal Inyestigator: Jacob Odgaard

e,

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

Research Funding: $66,000.

Funding Source: 100 percent State - Primary Funds

Objective: To determine the practicality and effectiveness of using lowa Vanes to control bank
erosion on lowa Streams.

Progress: Construction was completed in 1985 in the West Nishna River near US 34 at Red Dak.
Evaluation is continuing. :

Reports: None

Implementation: Stream control with lowa vanes will prevent damage to highway structures by providing
more effective stream control than previous methods. !
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Project Number: HR-281

Project Title: Effects of Pavement Surface Texture on Noise and Frictional Characteristics
Agency: lowa Department of Transportation

Principal Investigator: Roman Dankbar

Research Period: July 16, 1985, to January 31, 1987

Research Funding: $35,000

Funding Source: 100 percent State--Primary funds

Objective: To measure the effects of modified surface texturing on traffic noise and
frictional characteristics.

Progress: An area of [-380 southbound from Cold Stream Avenue south 2000 ft. was selected

for texturing by diamond grinding. MNoise and friction measurements were made before and after
texturing and continue to be made periodically.

Reports: None

Implementation: If noise levels and friction values can be maintained at acceptable levels,

diamond grinding may be a method to prevent complaints of traffic noise caused by transverse
comb texturing in urban areas.

Project Number: HR-282

Project Title: A Low Cost Automatic Weight and Classification System

Aqency: lowa Department of Transportation, Minnesota Department of Transportation
and the Federal Highway Administration

Principal Investigator: Bill McCall

Research Period: August 1, 1985 to April 1, 1987

Research Funding: $295,000

Funding Source: State--Primary funds-34%; Minnesota DOT-25%; FHWA-41%

Objective: To examine the reliability of the low cost WIM system through field trials, to evaluate

the accuracy of axle and gross vehicle weight measurements and to investigate the performance
of the classification system,

Progress: The advisory panel selected Castle Rock Consultants as the contractor for this project. The
Contractor has completed the review of related research. They are now developing the test program,

Reports: HNone

Implementation: A low cost WIM system will provide improved truck monitoring which will aid enforcement and
design to extend pavement 11fe thereby yielding substantial savings.
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Project Number: HR-285

Project Title: Measuring Discharge at Crest-Stage Gaging Stations Using Tracer-Dilution Methods

Principal Investigator: Phil Soenksen

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

Research Funding: $91,950

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

Objective: To obtain complete stage and discharge hydrographs on small streams without
the use of manpower at the sites during the flood event.

Progress: Equipment has been obtained and will be installed on selected streams to obtain
flow data during the high flows of the 1986 spring period.

Reports: None

Implementation: Improved flood discharge data will permit more accurate design and reduce the design factor
of safety necessary, thereby generating a cost savings in the construction of future
structures,

Project Number: HR-286

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

Agency: lowa State University

Principal Investigator: Turgut Demirel

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

Research Funding: $174,200

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

Objective: To develop a test method to characterize Class C fly 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 lowa DOT projects. Chemical compound contents are delbermined.
Scanning electron microscopy and thermal analysis are also being used.

Reports: HNone

Implementation: There is a substantial cost savings from substituting fly ash for portland cement,
This research will ensure proper quality of concrete with fly ash substitution.
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Project Number: HR-287

Project Title: Strengthening of Existing Continuous Composite Bridges
Agency: lowa State University

Principal Investigators: F. Wayne Klaiber and Kenneth Dunker

Research period: November 1, 1985, to January 31, 1987

Research Funding: $87,430

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

Objective: To determine the feasibility of strengthening continuous composite bridges.

Proqress: Materials have been obtained to construct the 1/3 scale model bridge.
Construction in the lowa State University Structural Laboratory is beginning.

Reports: None

Implementation: Strengthening of continuous composite bridges would reduce the number of bridges
requiring posting of maximum traffic weights,

Project Number: R-288

Project Title: Field Evaluation of Bonded Concrete Resurfacing

Agency: Construction Technology Laboratories

Principal Investigator: Shiraz D. Tayabji

Research Period: January 1, 1986, to September 30, 1986

Research Funding: $39,750

Funding Source: 100 percent State Funds--67 percent Primary, 33 percent Farm-to-Market

Objective: To perform condition surveys and load testing of pavement overlays and to verify design
procedures for bonded resurfacings.

Progress: Field testing of five sites for this project has been completed, Deflections and stresses

in the concrete were determined under both an 18,000 pound single axle and a 34,000 pound tandon
axle. The data are now being analyzed.

Hegnrti: None

Implementation: This research will improve the design of bonded overlay rehabilitation of pavement,

There will be a savings through reduced overdesign and through extended 1ife by avoiding
under design.
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Project Number: HR-289

Project Title: Engineering Study - Training Afds to Reduce Potential County Liability

Agency: lowa Department of Transportation, Highway Division

Principal Investigator: Mark Callahan

Research Perfod: January 1, 1986, to June 1, 1987

Research Funding: $12,800

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

Objective: To develop a training slide/tape presentation which will illustrate situations and actions
that could potentially contribute to highway accidents. The presentation will also show
what remedial actions can be taken to improve highway safety,

Progress: An advisory committee of county engineers has been formed to help direct the research effort.

With assistance from the committee, a script will be developed.

Reports: None

Implementation: Proper planning, design, construction and maintenance will avoid mitigating situations
and reduce highway-related tort claims

Project Number: HR-290

Project Title: Ice Retardant Pavement

Agency: City of Des Moines

Principal Investigator: John P. Bellizzi

Research Period: February 3, 1986, to March 31, 1991

Research Funding: $25,200

Funding Source: 100 percent State--Primary Funds

Objective: To evaluate the effectiveness of ice-retardant additives to the surface course of asphalt

pavement in lowa; to develop operational procedures for placing and maintaining asphalt concrete

containing ice-retardant additives,

Progress: The location for use of the ice-retardant additive has been selected and a similar intersection
has heen identified fur accident history comparison. The Verglimit has been purchased and has

been stored in City of Des Moines facilities.

Reports: None

Implementation: Use of the ice-retardant additive will improve safety by providing continuous deicing
at selected high frequency snow and ice related accident locations.
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PRIMARY ROAD RESEARCH FUND

The Primary Road Research Fund is one of four programs included in the
Contingency Programs Fund from the Primary Road Fund. These funds can only be
expended on Iowa DOT projects for which the funds were reserved such as
contracted research and project specific research supplies or equipment. An
estimate of Primary Road Research Fund expenditures is made prior to the
beginning of each fiscal year. There is no balance carried forward to the
next fiscal year and uncommitted funds remain in the Primary Road Fund. The
amount expended for contract research from the Primary Road Research Fund for
FY87 was $420,645.55 and the estimate for FY88 is $575,000.











































































Project Number: HR-287

Project Title: Strengthening of Existing Continuous Composite Bridges

Agency: lowa State University

Principal Investigators: F. Wayne Klaiber and Kenneth Dunker

Research Period: MNovember 1, 1985 to July 31, 1987

Research Funding: $87,430

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

Objective: To determine the feasibility of strengthening continuous composite bridges.

Progress: A 1/3 scale model bridge was constructed in the lowa State University
Structural Laboratory. Testing of various methods of strengthening is in progress.

Reports: Progress Report, March 1986

Implementation: Strengthening of continuous composite bridges would reduce the number of bridges
requiring posting of maximum traffic weights.

Project Number: HR-288

Project Title: Field Evaluation of Bonded Concrete Resurfacing

Agency: Construction Technology Laboratories

Principal Investigator: Shiraz D. Tayabji

Research Period: January 1, 1986 to November 30, 1986

Research Funding: $39,857.81

Funding Source: 100 percent State Funds--67 percent Primary, 33 percent Farm-to-Market

Objective: To perform condition surveys and load testing of pavemenl overlays and to verify design
procedures for bonded resurfacings.

Progress: Field testing of five sites for this project has been completed. Deflettions and stresses
in the concrete were determined under both an 18,000 pound single axle and a 34,000 pound tandem
axle. The data are now being analyzed.

Reports: Final Report, November 1986
Implementation: This research will improve the design of bonded overlay rehabilitation of pavement.

There will be a savings through reduced overdesign and through extended life by avoiding
under design.
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Project Number: HR-295

Project Title: Field Measurement of Bridges for Long Term Structural Movement

Agency: lowa State University

Principal Investigator: Terry J. Wipf

Research Period: June 1, 1986 to December 31, 1987

Research Funding: $114,606

Funding Source: 100 percent State--Primary Funds

Objective: To design a data acquisition system for tilt sensing equipment and to monitor pier movement
on two bridges and to assess effects of the movements on the entire structure.

Progress: Tilt Sensor Systems have been attached to the Karl King Bridge over the Des Moines River in
Fort Dodge and on a pier of the Mississippi River bridge at Lansing. Data is being collected.
The tilt sensors are showing movements that appear to be related to temperature.

Reports: None

Implementation: An effective system of monitoring long term movement of structures will reduce the potential
of serious failure and emergency closure of critical river crossings.

Project Number: HR-296

Project Title: Ilowa State University Technology Transfer Center

Agency: lowa State University

Principal Investigator: Stanley Ring

Research Period;: October 1, 1986 to September 30, 1987

Research Funding: $41,667

Funding Source: 100 percent State Funds-50 percent primary, 50 percent Farm-to-Market

-

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
J. distribute publications
4, provide service and information to users

Reports: HNewsletters f

Implementation: Implementation of research findings and the proper training ufistate and county employees
Wwill improve the quality and reduce the cost of road construction and maintenance. ]
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Project Number: HR-299

Project Title: Control of Concrete Deterioration Due to Trace Compounds in Deicers

Agency: lowa State University

Principal Investigator: John Pitt

Research Period: April 1, 1987 to May 31, 1988

Research Funding: §74,610

Funding Source: 100 percent State funds--75 percent Primary, 25 percent Farm=to-Market

Objective: To:
1, Characterize deicing salts used in lowa.
2. Determine how deicer induced concrete deterioration is influenced by field factors.
3. Define the deterioration mechanism

Progress: A contract has been executed for the conduct of the research.

Reports: None

Implementation: The research will identify compounds which cause the deterioration and
support changes in specifications Lo reduce the amount or eliminate these
compounds from deicing salts. This will extend pavement 1ife and reduce maintenance.

Project Number: HR-300

Project Title: lowa Development of Roller Compacted Concrete

Agency: Highway Division, lowa Dept. of Transportation and Manatt's, Inc.

Principal Investigators: 0. J. Lane and Mark Callahan

Research Period: April 13, 1987 to December 30, 1987

Research Funding: $25,122

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

Objective: To investigate the performance of a roller compacted concrete test section
subjected to continuous loading by a legally loaded truck,

Progress: Manatt's, Inc, of Brooklyn, lowa, agreed to construct the test section in its Ames facility
yard. The slab was placed and loaded in April 1987, The section will be monitored for

nine months.

Reports: None

Implementation: Roller compacted concrete is a zero slump portland cement concrete mixture

that is spread with asphalt concrete equipment. Because of the ease and simplicity of RCC
pavement construction, savings of up to ane third the cost of portland cement concrete

pavement construction are possible.
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Project Humber: HR-303

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

Agency: Tama County

Principal Investigators: Robert Gumbert and Richard Mumn

Research Period: June 1, 1987 to June 1, 1992

Research 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 capable of carrying
traffic satisfactorily.

Progress: The plans have been developed, Construction is planned for the spring of 1988,
Reports: HNone

implementation: A successful cold in-place recycling will provide a cost effective method of rehabilitating
older resurfaced roadways. This will provide improved safety.

Project Number: HR-304

Project Title: Production of Acetic Acid for CMA Deicer

Agency: University of lowa

Principal Investigator: Paul L. Peterschmidt

Research Period: June 1, 1987 to December 31, 1987

Research Funding: $16,852

Funding Source: 100 percent State--Primary Funds

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

Progress: A contract for services to conduct the research has been executed.
Reports: None

linplementation: The potential of CMA deicer is tied directly to finding an economical method
of producing acetic acid.
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PRIMARY ROAD RESEARCH FUND

The Primary Road Research Fund is one of four programs included in the
Contingency Programs Fund from the Primary Road Fund. These funds can only be
expended on Iowa DOT projects for which the funds were reserved such as
contracted research and project specific research supplies or equipment. An
estimate of Primary Road Research Fund expenditures is made prior to the
beginning of each fiscal year. There is no balance carried forward to the
next fiscal year and uncommitted funds remain in the Primary Road Fund. The
amount expended for contract research from the Primary Road Research Fund for
FY88 was $473,452.41 and the estimate for FY89 is $500,000.































































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, 198/

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 effective stream control than
previous methods.
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Project Number: HR-277

Project Title: Cracking and Seating PCC Pavement Prior to Resurfacing
to Retard Reflective Cracking

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

Principal Investigators: Wes Smith and Richard Mumm

Research Period: June 1, 1985 to July 1, 1996

Research Board Funding: $92,210

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

Objectives: To evaluate the effect of various sizes of cracking and
seating of pcc pavement prior to resurfacing on reflective
cracking and structural rating

Progress: The project included breaking a 2.5 mile section of PCC pavement
into pieces ranging in size from 2 to 3 foot and from 4 to 5
foot. Also, overlay thicknesses of 2 inches, 3 inches, and 4 inches were

placed on the broken slab. The project was constructed on Hamilton County
Route R-33.

Reports: Construction Report, April 1987

Implementation: If cracking and seating can retard reflective cracking
in asphaltic concrete overlays, it will reduce routine
maintenance and prolong the 1ife of the overlay.
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Project Number: HR-285

Project Title: Measuring Discharge at Crest-Stage Gaging Stations Using
Tracer-Dilution Methods

Agency: Iowa City Office, Water Resources Div., U.S. Geological Survey,
Dept. of Interior

Principal Investigator: Phil Soenksen

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

Research Board Funding: $91,950

Funding Source: 100 percent State funds--50 percent Primary, 50 percent
Farm-to-Market (Matched by USGS)

Objective: To obtain complete stage and discharge hydrographs on small
streams without the use of manpower at the sites during the
flood event.

Progress: Equipment has been obtained and was installed on selected
streams to obtain low data during the high flows of the
1986-1987 period. Data collection is continuing.

Reports: None

Implementation: Improved flood discharge data will permit more accurate
design and reduce the design factor of safety necessary,
thereby generating a cost savings in the construction of future structures.







Project Number: HR-287

Project Title: Strengthening of Existing Continuous Composite Bridges

Agency: Iowa State University

Principal Investigators: F. Wayne Klaiber and Kenneth Dunker

Research Period: November 1, 1985 to July 31, 1987

Research Board Funding: $87,430

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

Objective: To determine the feasibility of strengthening continuous
composite bridges.

Progress: A 1/3 scale model bridge was constructed in the Iowa State

University Structural Laboratory and tested by various methods
of strengthening.

Reports: Final Report, July 1987

Implementation: Strengthening of continuous composite bridges would reduce
the number of bridges requiring posting of maximum
traffic weights.

























Project Number: HR-295

Project Title: Field Measurement of Bridges for Long Term Structural Movement

Agency: Iowa State University

Principal Investigator: Terry J. Wipf

Research Period: June 1, 1986 to December 31, 1987

Research Board Funding: $114,606

Funding Source: 100 percent State--Primary Funds

Objective: To design a data acquisition system for tilt sensing equipment
and to monitor pier movement on two bridges and to assess
effects of the movements on the entire structure.

Progress: Tilt Sensor Systems have been attached to the Karl King Bridge
over the Des Moines River in Fort Dodge and on a pier of the

Mississippi River bridge at Lansing. Data is being collected. The tilt
sensors are showing movements that appear to be related to temperature.

Reports: None

Implementation: An effective system of monitoring long term movement
of structures will reduce the potential of serious failure
and emergency closure of critical river crossings.
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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, 1988

Research Board Funding: $52,083

Funding Source: 100 percent State Funds--33 percent Primary, 67 percent
Farm-to-Market

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

Progress: The major tasks are:

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

. provide service and information to users

== o
°

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-299

Project Title: Control of Concrete Deterioration Due to Trace Compounds
in Deicers

Agency: Iowa State University

Principal Investigator: John Pitt

Research Period: April 1, 1987 to December 31, 1988

Research Board Funding: $74,610

Funding Source: 100 percent State funds--75 percent Primary, 25 percent
Farm-to-Market

Objective: To:

. Characterize deicing salts used in Iowa.

1

2. Determine how deicer induced concrete deterioration
is influenced by field factors.

3. Define the deterioration mechanism

Progress: Laboratory testing of concrete and mortar specimens in salt
brine with varying concentrations of sulfates is in progress.

Reports: Progress Report, June 1988

Implementation: The research will identify compounds which cause the

deterioration and support changes in specifications to reduce
the amount or eliminate these compounds from deicing salts. This will extend
pavement life and reduce maintenance.
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Project Number: HR-302

Project Title: Alternate Methods of Bridge Strengthening

Agency: Iowa State University

Principal Investigators: F. Wayne Klaiber, Kenneth F. Dunker, and
Terry J. Wipf

Research Period: June 8, 1987 to September 30, 1988

Research Board Funding: $129,980

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

Objective: To determine the feasibility of strengthening stringer bridges

by the addition of partial end restraint, to determine the most
efficient location of end restraint brackets, and the effect of end restraint
on the supporting substructure unit.

Progress: The project has been primarily aimed at two methods of

strengthening. These two methods are providing partial end
restraint and post-compression of stringers. Laboratory testing of these
methods is in progress.

Reports: Progress Report, January 1988

Implementation: Alternate methods will be available for strengthening
bridges which are structurally deficient according to
current standards.
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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 capable of carrying traffic
satisfactorily.

Progress: The plans have been developed. Construction is planned for
the spring of 1989.

Reports: None

Implementation: A successful cold in-place recycling will provide a
cost effective method of rehabilitating older resurfaced
roadways. This will 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 Funds--90% Primary, 10% Farm-to-Market

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.

-h2-

A =y bl "










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 March 31, 1989

Research Board Funding: $35,000

Funding Source: 100 percent State--10% Primary, 90% Secondary

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 to engineers charged
with the construction and maintenance of river crossings.

Progress: A contract for conduct of the research has been executed.

Reports: None

Implementation: Proper placement of water vanes will redirect water
flow under the center spans of bridges, thereby preventing
sedimentation from restricting proper water flow.
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Project Number: HR-308

Project Title: Strengthening of an Existing Continuous Span Steel
Beam-Concrete Deck Bridge by Post-Tensioning

Agency: Iowa State University

Principal Investigator: F. Wayne Klaiber and Kenneth F. Dunker

Research Period: February 1, 1988 to October 31, 1989

Research Board Funding: $142,435

Funding Source: 100 percent State funds--34% Primary, 66% Farm-to-Market

Objective: The objective is to design and install a post-tensioning

strengthening system on a continuous span, steel beam-concrete
bridge deck instrument the bridge for determination of deflections and
strains, and document the bridges behavior.

Progress: A contract has been executed and research is underway.

Reports: None

Implementation: Strengthening of existing continuous span, steel
beam-concrete deck bridges could restore load carrying

capacity, reduce the number of bridges requiring posting or increase the
limits for maximum traffic weights.
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Project Number: HR-310

Project Title: Precast, Prestressed Concrete Panel Subdecks in Skewed Bridges

Agency: Iowa State University

Principal Investigator: Dr. Robert E. Abendroth

Research Period: June 1, 1988 to November 30, 1989

Research Board Funding: $96,088

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

Objective: The objective is to determine the behavior of precast,
prestressed concrete panels used as permanent forms for
reinforced concrete bridges at abutment or pier diaphragm locations

Progress: A contract has been signed with Iowa State University to
conduct the research. A literature review is under way.

Reports: None

Implementation: This research will reduce the potential for cracking
near skewed piers and abutments and extend the

maintenance-free life of these bridge decks.
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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 Investigator: Mark C. Jobgen and Mark Callahan

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 has been signed with Dubuque County to perform the
work. Work is scheduled to begin in early fall, 1988.

Reports: None

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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