
• • 
TE 
192 
.M37 
2003/04 

ANNUAL REPORT 
OF 

HIGHWAY DIVISION 
HIGHWAY RESEARCH AND 

DEVELOPMENT 
IN IOWA 

DECEMBER 2004 
Attachment 6 to 

FY 2004 Annual Report -
Researc h, Inte ll igent Transportation Systems, and 

Techno logy Transfer Act ivities 

~ f//& 1owa Department 
-J:.1of Transportation 

IHRB ) 
RESEARCH BOARD ~ IOWA HIGHWAY 



ANNUAL REPORT 
OF 

HIGHWAY DIVISION 
HIGHWAY RESEARCH AND DEVELOPMENT 

IN IOWA 

FOR THE 
FISCAL YEAR ENDrNG JUNE 30, 2004 

RESEARCH AND TECHNOLOGY BUREAU 
(515) 239-1447 

www.dot.state.ia.us/materials/research/ research home 

HIGHWAY DIVISION 
IOWA DEPARTMENT OF TRANSPORTATION 

AM ES, IOWA 50010 

DECEMB ER 2004 



I 
I 

I 

I 

I 

TABLE OF CONTENTS 

Page 

Research and Develop,nent .............. ........................................................................................... I 

Iowa Highway Research Board .................................................................................................. I 

Table I - Iowa Highway Research Board Members .. ... .. ................ . ~ .................. .. ........ ............... 2 

Research and Development Projects ........ .. ............... .. ............................. .. .. .. .......... .. ................. 4 

In-House Research and Development. ........................................................................................ 4 

National Cooperative Highway Research Program .................................................................... 4 

Secondary Road Traffic Count Program .................................................. .. ........................ .. ....... 5 

Secondary Road Research Fund ....................... .. ........................................................................ 5 

Street Research Fund .. ... ............................... .............................................................................. 6 

Primary Road Research Fund ..................................................................................................... 6 

Projects Initiated During FY 2004 .............................................................................................. 7 

Table II - Financial Summary of Research and Development Project Expenditures ................. 8 

Research Project Descriptions .................................................................................................. I 0 

LIST OF ACRONYMS 
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ACC - Asphalt Cement Concrete 
ACP A - American Concrete Paving Association 
APWA - American Public Works Association 
BMP - Best Management Practice 
BST - Borehole Shear Test 
CIPR - Cold In-Place Recycling 
CTRE - Center for Transportation Research and Education 
DOT - Department of Transportation 
FHW A - Federal Highway Administration 
FRP - Fiber Reinforced Polymer 
FWD - Falling Weight Deflectometer 
GFRP - Glass Fiber Reinforced Polymer 
GIS - Geographic Information System 
GPS - Global Positioning System 
HMA - Hot Mix Asphalt 
IHRB - Iowa Highway Research Board 
ICPA - Iowa Concrete Paving Association 
ICEA - Iowa County Engineers Association 

ISU - Iowa State University 
LVR - Low Volume Road 
NCHRP - National Cooperative Highway. Research 

Program 
NOT - Non-Destructive Testing 
PC - Prestressed Concrete 
PCA - Portland Cement Association 
PCC - Portland Cement Concrete 
Pl - Principal Investigator 
QA - Quality Assurance 
QC - Quality Control 
QM-E - Quality Management - Earthwork 
RAP - Recycled Asphalt Pavements 
RC - Reinforced Concrete 
SHRP - Strategic Highway Research Program 
SU DAS - Statewide Urban Designs and 

Specifications 
TAC - Technical Advisory Committee 
TRB - Transportation Research Board 
U of I - The University of Iowa 
WIM - Weigh in Motion 



RESEARCH AND DEVELOPMENT 

The Highway Division of the Iowa Depat1ment of Transportation engages in research and 
development for two reasons: first , to find workable solutions to the many problems that require 
more than ordinary, routine investigation; second, to identify and implement improved 
engineering and management practices. 

This report, entitled Highway Division Highway Research and Development in Iowa, is 
submitted in compliance with Sections 310.36 and 312.3A, Code of Iowa, which direct the 
submission of a report of the Secondary Road Research Fund and the Street Research Fund 
respectively. It is a report of the status of research and development projects, which were in 
progress on June 30, 2004; it is also a report on projects completed during the fiscal year 
beginning July I, 2003 , and ending June 30, 2004. Detailed information on each of the research 
and development projects mentioned in this report is available in the Research and Technology 
Bureau in the Highway Division of the Iowa Department of Transportation. 

IOWA HIGHWAY RESEARCH BOARD 

In developing a progressive, continuing and coordinated program of research and 
development, the Highway Division is assisted by the Iowa Highway Research Board. This 
advisory group was established in 1949 by the Iowa State Highway Commission to respond to 
the research denoted in Section 310.36 of the Code of Iowa and now is denoted by 312.3A. 

The Research Board consists of 15 regular members: seven Iowa county engineers, four Iowa 
DOT engineers, one representative from Iowa State University, one from The University of 
Iowa, and two engineers employed by Iowa municipalities. Each regular member may have an 
alternate who will serve at the request of the regular member. The regular members and their 
alternates are appointed for a three-year term. The membership of the Research Board as of June 
30, 2004, is listed in Table I. 

The Research Board held seven regular meetings during the period of July 1, 2003 , to 
June 30, 2004. Suggestions for research and development were reviewed at these meetings and 
recommendations were made by the Board. 
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TABLE I 
2003-2004 IOWA HIGHWAY RESEARCH BOARD MEMBERS 

Member 
John Adam 
Deputy Director 
Iowa DOT - Statewide Operations Bureau 
800 Lincoln Way 
Ames, IA 500 I 0 
(5 15) 239-1333 

Ly le Brehm 
Tama County Engineer 
I 002 E. 5th Street 
Tama, IA 52339-2216 
(641) 484-334 I SS#-086 

Robert Ettema 
Chair, Dept. of Civil & Env. Engineering 
The University of Iowa 
4105 Seamans Center 
Iowa City, IA 52242 
(319) 384-0596 

Todd Fonkert 
Bremer County Engineer 
1995 Euclid Avenue 
Waverly, IA 50677 
(3 19) 352-4302 SS# 009 

Roger Gould 
Process Management Engineer 
Iowa DOT - Engineering Bureau 
800 Lincoln Way 
Ames, IA 500 I 0 
(515) 239- 1834 

Lowell Greimann 
Dept of Civil , Const. & Env. Engr. 
Iowa State Univers ity 
390 Town Engineering Bid. 
Ames, IA 50011 
(515) 294-5586 

Jon ltes 
Buena Vista County Engineer 
2 15 E. 5th Street 
P.O. Box 368 
Storm Lake, IA 50588 
(7 12) 749-2540 SS# 011 

Term Exp ires 
12-3 1-05 

12-31-05 
District I 

12-3 1-04 
District 2 

12-31-06 

12-3 1-06 
District 3 
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Alternate 
Robert Younie 
Construction Engineer 
Iowa DOT - District I 
1020 S. 4th Street 
Ames, IA 500 I 0 
(5) 5) 239-1542 

Dennis Sho11 
Hamilton County Engineer 
2300 Superior Street 
Webster City, IA 50595-3197 
(515) 832-9520 SS# 040 

Danny Waid 
Howard County Engineer 
137 N. Elm Street 
Cresco, IA 52136 
(563) 547-2620 SS# 045 

James Berger 
Director of Materials 
Iowa DOT 
800 Lincoln Way 
Ames, IA 500 I 0 
(515) 239-1 843 

Steve Camp 
Pocahontas County Engineer 
99 Court Square, Suite 4 
Pocahontas, IA 50574-1629 
(7 12) 335-3252 ss #076 



Larry Jesse 12-31-06 Ahmad Abu-Hawash 
Director of Local Systems Chief Structural Engineer 
Iowa DOT Iowa DOT - Bridges and Structures 
800 Lincoln Way • 800 Lincoln Way 
Ames, IA 500 I 0 Ames, IA 50010 
(515) 239-1291 (515) 239-1393 

Jeff Krist 12-31-06 Richard Fosse 
Project Manager City Engineer 
Public Works Department 410 E. Washington 
209 Pearl Street ., Iowa City, IA 52246-5717 
Council Bluffs, IA 51503 (319)356-5143 
(712) 328-4635 

Charles Marker 12-31-05 John Rasmussen 
Cass County Engineer District 4 Pottawattamie County Engineer 
5 W. 7th Street 223 South 6th Street 
Atlantic, IA 50022 Council Bluffs, IA 51501 
(712) 243-2442 SS# 015 (712) 328-5608 SS# 078 

Mark Nahra 
Delaware County Engineer 
2139 Highway 38 
P.O. Box 68 
Delaware, IA 52036 
(563) 927-3505 SS# 028 

Greg Parker 12-31-05 John Joiner 
City Streets Director Civil Engineer 
2101 6th Street S. W. 515 Clark A venue 
Cedar Rapids , IA 52404 P.O. Box 811 
(3 19) 286-5826 Ames, IA 500 I 0 

(5 15) 239-5165 

Clark Schloz 12-31-06 Steve Gannon 
Jackson County Engineer District 6 Linn County Engineer 
201 W. Platt 1888 County Home Road 
Maquoketa, IA 52060 Marion, IA 52302-9753 
(563) 652-4782 SS# 049 (3 19) 892-6400 SS# 057 

John Selmer 12-31-04 Glen Miller 
District Engineer Construction Engineer 
Iowa DOT - District 4 Iowa DOT - District 4 
63200 White Pole Rd. 63200 White Pole Rd . 
P.O. Box 406 P.O. Box 406 
Atlantic, IA 50022 Atlantic, IA 50022 
(712) 243-3355 (7 12) 243-3355 

Christy Van Buskirk 12-31-04 Roger Schletzbaum 
Keokuk County Engineer Di strict 5 Marion County Engineer 
IOI S. Main 402 Willetts Drive 
Sigourney, IA 52591 Knoxville, IA 50138 
(641) 622-2610 SS#-054 (64 l) 828-2225 SS# 063 
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RESEARCH AND DEVELOPMENT PROJECTS 

Proposals for research and development are reviewed by the Iowa Highway Research Board, 
and its recommendations are transmitted to the Director of the Highway Division of the 
Department of Transportation. Expenditure of funds for research and development is then 
authorized on an individual project basis. 

These expenditures may be charged to the Primary Road Fund, Farm-to-Market Road Fund or 
the Street Research Fund, depending on which road system wil I benefit from the project. If more 
than one jurisdiction's roads share in the benefits, the costs are shared. 

Table II is a record of expenditures for research and development made during the fiscal year 
ending June 30, 2004. Total expenditure was $1 ,930,473.09. 

IN-HOUSE RESEARCH AND DEVELOPMENT 

Research and development projects performed by [owa DOT personnel are termed "in-house" 
projects. These projects may involve other departmental and field personnel , in addition to 
personnel from the Research and Technology Bureau, Operations Research Section. In many 
instances, personnel from other offices are designated as principal investigators, which means 
that they have a major role in the planning, performance and analysis of the research. 

Contract research funds may be used for material and equipment costs for in-house research, 
but cannot be used for salary or personal expenses of the participating personnel. Consequently, 
the contract amounts for in-house projects are relatively small. The Research and Technology 
Bureau, Operations Research Section, wishes to express its appreciation to other offices for their 
assistance. 

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM 

The National Cooperative Highway Research Program (NCHRP) was organized by the 
American Association of State Highway Officials (now the American Association of State 
Highway and Transportation Officials--AASHTO). The program is administered by the 
Transportation Research Board, a branch of the National Academy of Sciences. 

The purpose of NCH RP is to provide the funds and direction for research in highway matters 
of national concern. 

The program is funded annually by all of the states in an amount equal to 0.055 percent of the 
federal aid allocated to the states for highways. Iowa's obligation and actual expenditure for 
NCHRP varies and may be influenced by billing practices. 
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SECONDARY ROAD TRAFFIC COUNT PROGRAM 

Secondary road traffic counts and road inventories are conducted annually and funded from 
the Secondary Road Research Fund as "Non-contract Engineering Studies." The Office of 
Transportation Data conducted traffic counts in 25 counties during fiscal year 2004 as part of the 
Annual Traffic Count Program. This activity consisted of 290 portable recorder classification 
counts, 5,200 portable recorder volume counts and 53 manual counts. Traffic volumes from 
these counts are used to develop Motor Vehicle Traffic Flow Maps for each county showing the 
Annual Average Daily Traffic (AADT) on specific road sections ..,within each county . 

Secondary roads were physically inventoried for geometrics and current condition in 90 
counties. This data provides county engineers, highway engineers, planners and administrators 
with essential information needed to determine design standards, to systematically classify 
highways, and to develop programs for improvement in maintenance of secondary roads . 

SECONDARY ROAD RESEARCH FUND 

Section 310.34 of the Iowa Code authorizes the Iowa Department of Transportation to set 
aside each year an amount not to exceed I ½ percent of the receipts to the Farm-to-Market Fund 
in a fund to be known as the Secondary Road Research Fund. This authorization was first made 
in 1949; it was repealed in 1963 and reinstated in 1965. When the fund was reinstated , the use 
was designated to finance engineering studies and research projects. The Iowa Department of 
Transportation accounting procedure for the Secondary Road Research Fund is based on 
obligations for expenditures on research projects and not the actual expenditures. The fiscal year 
2004 financial summary is: 

Beginning Balance 7-1-03 

Receipts 
State Road Use Tax Fund 

(1 ½% of receipts) 
Federal Aid Secondary 

( l 1/2% of receipts) 
Research Income 

Sub-Total 
Total Funds Available 

Obligation for Expenditures 
Obligated for 

Contract Research 
Non-Contract 

Engineering Studies 

Total Expenditures 

BALANCE 6-30-04 

5 

$1 , 159, 198.96 

0.00 
0.00 

1,291 ,773.25 

0.00 

$2,736,867.19 

$1,159,198.96 
$3 ,896,066.15 

1,291,773.25 

$2,604,293.15 



STREET RESEARCH FUND 

The Street Research Fund was established in 1989 under Section 312.3A of the Iowa Code. 
Each year $200,000 are set aside from the street construction fund solely for the purpose of 
financing engineering studies and research projects, which have as their objective the more 
efficient use of funds and materials available for construction and maintenance of city streets. 
The Iowa Department of Transportation accounting procedure for the Street Research Fund is 
based on obligations for expenditures on research projects and not the actual expenditures. The 
fiscal year 2004 financial summary is: 

Beginning Balance (7-1-03) 
FY04 Street Research Funding 
Total Funds Available for Street Research 
Total obligated for Expenditure 
Ending Unobligated Balance 6-30-04 

PRIMARY ROAD RESEARCH FUND 

$ 140,577 
200,000 

$340,577 
$318,765 

$21 ,812 

The Primary Road Research Fund is from non-obligated funds of 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. 
The amount expended for contract research from the Primary Road Research Fund for FY04 was 
$871,347.15 and the estimate for FY0S is $750,000. 
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PROJECTS INITIATED DURING FY 2004 
• 

The new projects initiated during FY 2004 were: 

TR-496, "Development of Standard Plans for the Design of Single Span Pretensioned, 
Prestressed Concrete Beam Bridges with Concrete Abutments" 

TR-50 I, "Optimization and Management of Materials in Earthwork Construction" 
TR-502, " Evaluation of Long Term Field Performance of Cold 1_!1-Place Recycled Roads" 
TR-503 , " Utility Cut Repair Techniques - Investigation of Improved Utility Cut Repair 

Techniques to Reduce Settlement in Repaired Areas" 
TR-504, " Extensions to the Iowa Culvert Hydraulics Software - The Design of Energy 

Dissi pators" 
TR-505, " Improving PCC Mix Consistency & Production by Mixing Improvements" 
TR-506, " Determination and Evaluation of Alternate Methods for Managing and Controlling 

Highway-Related Dust, Phase II - Demonstration Project" 
TR-507, "Thin Maintenance Surfaces Phase Ill - Municipal Streets and Low-Volume Rural 

Roads" 
TR-508, " Design Guide and Construction Specifications for NP DES Site Runoff Control " 
TR-509, "AASHTO 2002 Pavement Design Guide Implementation Plan - Phases I and JI" 
TR-510, " Laboratory Study of Structural Behavior of Alternative Dowel Bars" 
TR-511, " Design and Construction Procedures for Concrete Overlay and Widening of Existing 

Pavements" 
TR-512, "Measuring Pavement Profile at the Slipform Paver" 
TR-513 , " Decision Support Model for Assessing Archaeological Survey Needs for Bridge 

Replacement Projects in Iowa" 
TR-514, " Development of a Manual of Practice for Roadway Maintenance Workers" 
TR-515, "A Guide for Monitoring and Protecting Bridge Waterways Against Scour" 
TR-516, " Measurement of Seasonal Changes and Spatial Variation in Pavement Subgrade 

Support Properties - A Link to Pavement Performance" 
TR-5 I 7, "Guidelines for Safety Treatment of Roadside Culverts" 
TR-518, " Monitoring Wind-Induced Vibrations/Stresses in a High Mast Lighting Tower" 
TR-519, " Developing Flood-Frequency Discharge Estimation Methods for Small Drainage 

Basins in Iowa" 
TR-520, " Evaluation of Dowel Bar Retrofits for Local Road Pavements" 

21 projects 
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Table II 
FINANCIAL SUMMARY OF RESEARCH AND DEVELOPMENT PROJECT EXPENDITURES 

July I. 2003 to June 30, 2004 
(Active projects with no current fiscal year expendiwres are included) 

Primary Road Secondary Road Street 
Total Funds Research Fund Research Fund Research Fund Total 

Project Committed Project Title Ex(2enditures Ex(2enditures Ex(2enditures Ex(2enditures 
296 100, 000/year /SU Local Technical Assistance Program (L TAP) 10,000.00 11 ,603.67 45,000.00 66,60367 
375 22,400 Transeortation Research Board Education for Co. Engineers 

394 672,152 Transeortation Program Management System 16,652.00 47,222.38 2,839.91 66 ,714.29 
399 299,932 Field Testing of Integral Abutments 

412 65,000 Develoement of a Comeuter Controlled Underbody Plow 

414 50,000 Sueereave Mix Designs for Low Volume Roads 

419 30,000 Education on Urban Corridor Issues 1,179.64 150.00 1,500.00 2,829.64 
Field Evaluation of Alternative Load Transfer Device Locations 

420 98,478 in Low Traffic Volume 26,552.79 15,459.52 42,012.31 

422 14,000 Pretreatment for Reduction of Asehalt Absoretion in Aggregate 

424 178,358 Steel Diaehragms in Prestressed Concrete Girder Bridges 4 ,168.32 6,266.43 1,007.87 11,442.62 

427 26,200 Evaluation of High-Slume Concrete for Bridge Deck Overlays 1,027.06 770.30 770.30 2,567.66 

428 294,760 Effective Structural Concrete Reeair 4,695.91 1,519.75 6,215.66 
Evaluation of Appropriate Maintenance Repair and 

429 195,060 Rehabilitation Methods for Iowa 8,777.65 8,765.02 1,928.12 19,470.79 

432 183,903 Ultrathin PCC Overlay Extended Evaluation 22 ,874.78 9,036.44 990.16 32,901 .38 

438 142,903 Integral Abutment Bridge With Precast Concrete Piles 560.32 5,486.83 5,078.25 11 ,125.40 
Identification of Laboratory Techniques to Optimize Superpave 

450 80,000 HMA Surface Friction Characteristics 

452 48 ,865 Solutions to Meet the Service Needs of Low Volume Bridges 4,886.45 4 ,886.45 

456 107,800 Measuring Main-Channel Sloees for Major Rivers in Iowa 10,900.00 3,100.00 14,000.00 
Development of a Manual Crack Quantification and an 

457 73,997 Automatic Crack Measurement System 

458 151 ,920 Field Testing of Abrasive Delive~ Systems in Winter Main!. 13,503.43 13,503.43 

459 67,133 Reuse of Lime Sludge From Water Softening 8,677.56 20,898.83 29,576.39 

460 87,924 Living Snow Fences 

461 70,000 Soil Stabilization of Non-Uniform Subgrade Soils 2,278.17 1,797.16 1,316.91 5,392.24 

463 99,804 Field Performance Study of Past Iowa Pavement Research 

466 47,049 Evaluation of Unbonded Ultrathin Whitetoeeing of Brick Streets 668.60 267.40 1,738.20 2,674.20 

467 190,890 Investigation of the Modified Beam-in-Slab Bridge System 42,737.33 42 ,737.33 

468 10,000 Technology Transfer Program for the IHRB 224.00 224.00 
Reduction of Concrete Deterioration by Ettringite Using Crystal 

469 139,832 Growth Inhibition Technigues-Part II-Field Evaluation 38,408.05 10,968.56 12,424.23 61 ,800.84 
Development of a Method to Determine Pavement Damage 

470 59 ,272 Due to Detours and Haul Roads 1,752.82 5,771.05 2,555.12 10,078.99 
Evaluation of Using Non-Corrosive Deicing Materials and 

471 100,000 Corrosion Reducing Treatments for Deicing Salts 6,623.72 3,720.25 10,343.97 
Investigation of Materials for the Reduction and Prevention of 

472 80,000 Corrosion on Highway Maintenance Eguiement 9,921 .31 14,571 .73 24,493.04 
Rehabilitation of Concrete Pavements Utilizing Rubblization • 473 178,197 and Crack and Seat Methods 8,360.30 63,496.71 71 ,857.01 
Development of a Mix Design Process for Cold-In-Place II 474 228,469 Rehabilitation Using Foamed Asehalt 40,154.43 16,114.23 3,421 .53 59,690.19 
PCVAL: A Computer Program for Valley Stage-Discharge • 476 69,375 Curves and Bridge Backwater Calculations 22 ,592.25 24 ,840.00 8,673.75 56,106.00 

477 29,635 Total Cost ofTranseortation Analysis - Phase II 2,500.22 2,500.22 • 478 49,520 Evaluation of Comeosite Pavement Unbonded Overlays I 480 80 ,000 Long Term Effects of Concentrated Salt Solutions on PCC 
Identification of the Best Practices for the Design , Construction , ' 481 120,000 and Reeair of Bridge Aeeroach Sections 20,526.80 36,661 .08 57,187.88 

482 100,000 Determination of the Oetimum Base Characteristics for Pvmts . 29 ,813.64 30,000.00 5,000.00 64 ,813.64 ' Evaluation of Hot Mix Asphalt Moisture Sensitivity Using the 

' 483 145,775 Nottingham Asehalt Test Eguiement 37,651 .63 5,996.54 43,648.17 

484 159,666 Materials and Mix Oetimization Procedures for PCC Pavements 66,252 .08 27,603.38 2,138.59 95,994.05 • Development and Implementation of a Web-Based Expert 
485 38,757 System for Erosion and Sediment Control Measures 374.11 374.11 
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[19 
Ill Primary Road Secondary Road Street 

[Ill Total Funds Research Fund Research Fund Research Fund Total 
Project Committed Project Title Exi;:1enditures Exi;:1enditures Exi;:1enditures Exi;:1enditures 

~ Development of Abutment Design Standards for Local Bridge 
486 99,265 Designs 72 ,090.34 72 ,090.34 

Development of Object Oriented Specifications for IADOT and 
487 124,999 Urban Standards 24,917.84 57 ,125.53 6,016.85 88,060.22 

Economics of Using Calcium Chloride vs . Sodium Chloride for 
488 90,000 Deicing/Anti-icing 49 ,129.85 49,129.85 

Innovative Solutions for Slope Stability Reinforcement and 

~ 
489 198,462 Characterization in Iowa Soils 39,378.55 62 ,354.12 101 ,732.67 
490 129,519 Stringless Portland Cement Concrete Paving 38,980.57 38 ,278.85 77 ,259.42 

Development of Winter Performance Measures for Highway 
491 100,000 Winter Maintenance Operations 30,056.74 30 ,056.74 • 492 169,067 Embankment Qualit;t Phase IV - Aeelication to Unsuitable Soils 64 ,782.71 64,782.71 

• 493 196,421 Performance Evaluation of Steel Bridges: Phase II 7,661 .17 7,661 .17 
Statistical Analysis of Highway Needs Condition Data : Manual 

494 17,405 vs . Automated 3,996.15 3,996.15 

• 495 75,000 Field Evaluation of Comeaction Monitoring Technolog;t 55,913.93 55,913.93 
Development of Standard Plans for the Design of Single Span .. Pretensioned, Prestressed Concrete Beam Bridges with 

496 179,250 Concrete Abutments 27 ,397.79 27 ,397.79 

11111 497 59,965 Manual of Iowa Drainage Law 11 ,430.83 27,891 .57 39,322.40 

• 498 121 ,096 Field Testing of Railroad Flat Car Bridges 51 ,102.13 51 ,102.13 
Effectiveness of Electrochemical Chloride Extraction for the 

II 
499 30,000 Iowa Avenue Pedestrian Bridge 17,491.78 17,491 .78 

500 6,802 Evaluation of the Comeensato~ Wetland Mitigation Program 2,000.00 2,000.00 

• Optimization & Management of Materials in Earthwork 
501 175,000 Construction 17,263.08 6,191 .60 23,454.68 • Evaluation of Long Term Field Performance of Cold In-Place 
502 145,216 Rec;tcled Roads 27,161.45 2,298.36 29,459.81 • 503 119,412 Utilit;t Cut Reeair Technigues 24 ,943.66 6,075.03 31 ,018.69 

• Extensions to the Iowa Culvert Hydraulics Software - The 
504 40 ,000 Design of Energ;t Dissieators 6,818.40 6,818.40 

• Improving PCC Mix Consistency & Production by Mixing 
505 164,764 lmerovements 17,559.62 4,245.02 21 ,804.64 

• Determination and Evaluation of Alternate Methods for 
506 107,070 Managing and Controlling Highwa;t-Related Dust, Phase II 21 ,526.09 21 ,526.09 • Thin Maintenance Surfaces Phase Ill - Municipal Streets and 

• 507 86,373 Low-Volume Rural Roads 13,176.85 10,597.61 1,495.31 25,269.77 
Design Guide and Construction Specifications for NPDES Site 

• 508 207,800 Runoff Control 15,800.58 2,637.81 8,485.92 26,924.31 

509 75,003 AASHTO 2002 Pavement Design Guide lmelementation Plan 15,866.56 15,866.56 

II 510 57,992 Lab Stud;t of Structural Behavior of Alternative Dowel Bars 13,137.28 13,137.28 
Design and Construction Procedures for Concrete Overlay and 

" ~ 511 101 ,578 Widening of Existing Pavements 2,504.72 2,504.72 

• 512 75,000 Measuring Pavement Profile at the Slieform Paver 1,081 .36 812.79 1,894.15 
Decision Support Model for Assessing Archaeological Survey 

If) 513 50 ,000 Needs for Bridge Reelacement Projects in Iowa 1,775.48 1,775.48 

514 64,991 Develoement of a Manual of Practice for Roadwa;t Main. Wrkrs . 482.05 482.05 

IIJ A Guide for Monitoring and Protecting Bridge Waterways 
515 80,816 Against Scour 5,922.85 5,922.85 

Measurement of Seasonal Changes and Spatial Variation in 

If) 516 40,000 Pavement Subgrade Sueeort Proeerties 

517 24,995 Guidelines for Safet;t Treatment of Roadside Culverts • Monitoring Wind-Induced Vibrations/Stresses in a High Mast 
518 80,819 Lighting Tower 

~ Developing Flood-Frequency Discharge Estimation Methods for 

• 519 78,000 Small Drainage Basins in Iowa 

520 146,708 Evaluation of Dowel Bar Retrofits for Local Road Pavements 

1027 Seconda~ Road Research Coordinator 74,454.44 74,454.44 
Development of In-Situ Detection Methods for Material Related 

1081 25,000 Distress (MRD) in Concrete 6,396.30 6,396.30 

--------- --------- --------- ----------
Contract Research Total 871 ,347.15 896 ,346.27 162,779.67 1,930,473.09 
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HR-296 

Agency: 
lowa State University 

Principal 
Investigator: 
Duane Smith 

Research Period: 
October I, 1986 to 
December 31, 2004 

Research Board 
Funding: 
$100,000 per year 

Funding Source: 
35.9% Federal funds, 
15.4% 402 Safety 
funds, 14.4% 
!SU/Midwest 
Transportation Center 
funds, 8.7% 
Worksho income 

Iowa State University Lpcal Technical 
Assistance Program (L TAP) 

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

Progress: The major tasks are the fo ll owing: 

• publishing at least six Technology News newsletters per 
year, 

• conducting at least IO training courses/workshops per 
year, 

• distribute publications, 
• provide service and information to users, and 
• present transportation safety information to rural 

communities by employing a Transportation Safety 
Circuit Rider. 

Reports: Newsletters 

Implementation: Implementation of research findings and the 
proper training of state and county employees wi ll im prove 
the quality and reduce the cost of road construction and 
maintenance. 

10 



• 
" • 

HR-375 

Agency: 
Iowa Department of 
Transportation, Highway 
Division 

Principal 
Investigator: 
Edward J. Engle 

Research Period: 
November 1, 1994, 
on-going 

Research Board 
Funding: 
$22,400 

Funding Source: 
100% State -
100% Secondary 
funds 

Transportation Research Board 
Education for County Engineers 

Objective: The objective of the project is to send two county 
engineers annuall y to the TRB Ann ual Meeting in 
Washington, D.C. , for rese.arch education. County 
engineers selected are generall y those starting their term as 
regular members of the IHRB. The experience of attendi ng 
the TRB Annual Meeting gives county engineers serv ing 
on the IHRB a better understanding ofresearch at a 
national and international level. Additional benefits may 
be gained as the county engineers begin to develop ideas 
for research from their experience at the TRB meeting. 

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

Reports: None 

Implementation: All county engineers who have attended the 
conference so far felt it was a very good educationa l 
experience. They believe the experience wi ll allow them to 
better serve their counti es and the IHRB . 
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HR-394 

Agency: 
Iowa County Engineers 
Association Service 
Bureau 

Principal 
Investigator: 
Steve De Vries 

Research Period: 
August I, 1996 to 
September 30, 2003 

Research Board 
Funding: 
$672,152 

Funding Source: 
100% State -
25% Primary funds, 
70. 7% Secondary 
funds and 4.3% Street 
funds 

Transportation Progra.m Management 
System, Phase I-IV 

Objective: The objective of this project is to create a centra lized , 
automated system to support project programming and 
development tracking to do the fo llowing: 

■ reduce the potential fo r errors and conflicts, 
■ speed up the process and deliver road improvements to 

the public more expeditiously, 
■ decrease the total labor cost required to get 

programming and development work accomp li shed, 
■ make the status of any project or action avai lable to al l 

parties who need to know on a real-time basis, and 
■ improve communications and provide an on- line 

transcript of each project ' s history. 

Reports: Final Report, September 2003 

Implementation: The results of thi s project will be a system that 
wi ll both improve and expedite the current Transportation 
Program Management process. It wil l enable local 
agencies to reduce project errors, conflicts, and delays. Al l 
interested parties wi ll be ab le to get real-time project status 
at any time. 
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HR-399 

Agency: 
Iowa State University 

Principal 
Investigator: 
Robert Abendroth 

Research Period: 
February 1, 1997 to 
April 30, 2003 

Research Board 
Funding: 
$299,932 

Funding Source: 
100% State -
50% Primary funds, 
35% Secondary funds 
and 15% Street funds 

Field Testing of Integral Abutments 

Objective: Previous research proposed extending the length 
limitations on some integral abutment bridges. The 
response of the abutment and pile system to longitudina l 
bridge movements has not been fu ll y accepted for the 
extended length designs. This research proposes to do the 
fo llowing: 

■ Evaluate the state-of-the-art of integral abutment 
design. 

■ Validate the assumptions that are incorporated in the 
present pile design procedures for integral abutment 
bridges. 

Progress: Long-term monitoring of strains, displacements, and 
temperatures has been completed at both integral abutment 
bridges selected. Lab tests were conducted to determine 
the coefficient of thermal expansion and contraction of core 
samples taken from the decks. Analysis of these tests has 
been completed . The fi nite-element model for both bridges 
is complete. A ca libration procedure that involves the 
comparison of analyticall y predicted and experimental ly 
measured bridge displacement has been completed . 

A final report is being completed and is expected to be 
presented to the IHRB in the fa ll of 2004. 

Reports: Interim Report, August 1998 

Implementation: The results of this research will be made 
avai lable to bridge design engineers who have req uested 
further verification of the pi le design concepts that have 
been previous ly recommended for integral abutment 
bridges. 
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TR-412 

Agency: 
The University of Iowa 

Principal 
Investigator: 
Wilfrid A. Nixon 

Research Period: 
August I , 1997 to 
December 31 , 2004 

Research Board 
Funding: 
$65,000 

Funding Source: 
I 00% State - 80% 
Primary funds, 10% 
Secondary funds and 
I 0% Street funds 

Development of a Com_puter Controlled 
Underbody Plow 

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

Progress: The methodology required that first the force 
signature of an underbody plow scraping ice be studied . 
The forces indicate when the underbody plow is 
successfully scraping ice and also when it is not. fn the 
latter case, the blade will likely ride along the top of the ice 
surface and not remove any significant amount of ice. 

Optimal performance results when the ratio of vertical 
scraping force to horizontal scraping force lies within a 
certain range. Under normal operating conditions, the 
underbody plow blade angle must be set and continuously 
adjusted to achieve this operating range. 

The approach chosen was to use a combination of fuzzy 
logic and neural network algorithms such that an 
appropriate measure of control was developed for the 
system. An algorithm has been developed that meets the 
system requirements and tested electronically. The project 
scope specifically excluded field testing this system; thus, 
any field implementation would require further study. 

The final report of this project is being written and should 
be completed by December 31 , 2004. 

Reports: None 

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

Agency: 
Iowa Department of 
Transportation, 
Scott County, 
Mahaska County, 
Mills County, 
Cerro Gordo County, 
Dubuque County, 
Pocahontas County, 
Cass County, 
Linn County and 
Louisa County 

Principal 
Investigator: 
Edward J. Engle and 
respective County 
Engineers 

Research Period: 
July 1, 1997 to 
December 31 , 2004 

Superpave Mix Designs for Low 
Volume Roads 

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

Progress: All of the eight final projects are completed. Regular 
distress and performance surveys have been performed. 
The draft final report is nearing completion and wi ll be 
presented to the Board in fa ll of 2004. 

Reports: Construction Report, September 200 I 

Implementation: The Superpave mix design process shows 
exce llent promise for improving paved road serv ice li fe. If 
we can show this is app licable on low vo lume roads at littl e 
or no extra costs, it w ill be an attractive a lternative for 
counties statewide. Th is is especiall y true as state ACC 
projects are sh ifted to 100% Superpave. 
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TR-419 

Agency: 
Snyder and Associates, 
Inc. 

Principal 
Investigator: 
Todd J. Happel 

Research Period: 
May 21 , 1998 to 
September 30, 2002 

Research Board 
Funding: 
$30,000 

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

Education on Urban Corridor Issues . 
Through Computer Animation 

Objective: The objective of this research is to develop a method 
of using a combination of photo-imaging and computer 
animation at much less expense to provide a visual aid to 
gain public acceptance of an ui'ban safety upgrade project. 

Reports: Final Repo11, March 2003 

Implementation: Implementation of this research will be 
through an evaluation of how photo-imaging and computer 
animation can be used in combination to cost-effectively 
give the average citizen an understanding of how a 
constructed design will compare to the current conditions. 
A before and after comparison of a corridor will also show 
how well the post-construction appearance can be 
represented by integration of imaging and animation into a 
video prior to actual construction. 
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TR-420 

Agency: 
Iowa State University 

Principal 
Investigator: 
James K. Cable 

Research Period: 
July 30, 1998 to 
December 31 , 2003 

Research Board 
Funding: 
$98,478 

Funding Source: 
100% State -
80% Secondary funds 
and 20% Street funds 

Field Evaluation of Alternative Load 
Transfer Device Locations in Low 
Traffic Volume Pavements 

Objective: The objecti ve of thi s research is to evaluate the 
placement of load transfer dowe ls in PCC pavements on 
low vo lume roads. The intention is to fi nd strateg ic dowel 
placements that wo uld decrease the number of dowels 
needed and make placement eas ier. 

Reports: Fi nal Report, February 2004 

Implementation: If an optimized dowel placement regimen can 
be demonstrated, counti es will be more inclined to use 
dowels in the ir pav ing projects. 

Typical Dowel Bar Place ment 
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TR-422 

Agency: 
Iowa Department of 
Transportation and 
Louisa County 

Principal 
Investigator: 
Edward J. Engle and 
John Hinrichsen 

Research Period: 
August 1998 to April 
2005 

Research Board 
Funding: 
$14,000 

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

Pretreatment for Redu~tion of Asphalt 
Absorption in Porous Aggregate 

Objective: The purpose of thi s research is to evaluate the 
effect iveness of an acryli c anti stripping agent when used as 
an asphalt absorpti on inhibitor in ACC pav ing. 

~ 

Progress: The pav ing project was completed in the summer of 
1998. Eva luations of the pavement have been performed in 
conjuncti on with another research proj ect (TR-414). The 
additi ve does not appear to have provided significant 
reduction in asphalt absorption into the aggregate. A final 
repo11 is in preparation. 

Reports: None 

Implementation: Many of the aggregates in Iowa are highl y 
absorptive . This results in ACC requiring high AC 
contents. If thi s additi ve can reduce the amount of AC 
absorption and hence the overall AC content in the ACC, 
then considerabl e cost savings to the county wo uld be 
reali zed. 
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TR-424 

Agency: 
Iowa State Uni versity 

Principal 
Investigator: 
Robert Abendroth and 
Fouad S. Fanous 

Research Period: 
January I, 1999 to 
April 30, 2004 

Research Board 
Funding: 
$178,358 

Funding Source: 
100% State -
65% Primary funds, 
25% Secondary funds 
and 10% Street funds 

Steel Diaphragms in Prestressed 
Concrete Girder Bridges 

Objective: The objectives of the research are the fo llowing: 

• Evaluate the state-of-the-art regarding the role of 
intermediate diaphragt,;s in distributing lateral loads 
throughout PC girder bridge structures . 

• Investigate the static and dynamic-load response 
characteristics of different types and configurations of 
intermediate diaphragms in PC girder bridges. 

• Establish an economical and efficient intermediate 
structural stee l diaphragm that can be used as an 
a lternate for the intermediate RC diaphragm in Iowa PC 
girder bridges. 

Reports: Final Report, September 2004 

Implementation: The research results wi ll provide bridge design 
engineers with a better understanding of the behavior of 
intermediate diaphragms in PC girder bridges that are 
subjected to lateral load impacts from over-height vehic les. 
The research wi ll establi sh whether an intermediate 
structural stee l diaphragm that has a simplifi ed attachment 
assembly to a PC g irder wi ll essentiall y provide the same 
degree of PC girder damage protection than that which is 
currently being provided by the intermediate RC 
diaphragms used by the lowa DOT. 

Reinforced Concrete Diaphragm 

Stee l Channe l Diaphragm 

Stee l X-Brace Diaphragm 
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TR-427 

Agency: 
lowa Department of 
Transportation and 
Buchanan County 

Principal 
Investigator: 
Edward J. Engle 

Research Period: 
December 21, 1998 to 
April 30, 2005 

Research Board 
Funding: 
$26,200 

Funding Source: 
100% State -
40% Primary funds, 
30% Secondary funds 
and 30% Street funds 

Evaluation of High-SluJllp Concrete for 
Bridge Deck Overlays 

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

Progress: Construction of two bridge deck overlays was 
completed in Fall 2000. Several additional bridge decks 
have been overlaid with this method successfu ll y s ince 
these first projects. A final report wi ll be prepared by 
December 2005 . 

Reports: Construction Report, September 200 I 

Implementation: Current overlay technology uses a very dense 
concrete, wh ich must be produced on-site and transported 
and placed with specia li zed equipment. With higher slump, 
the concrete cou ld be delivered from local ready mi x 
suppli ers and placed in large quantities with standard 
equipment. Both operations wou ld result in considerable 
cost savings to the county. 

PCC Placement on the Independence Bridge 
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TR-428 

Agency: 
Iowa State University 

Principal 
Investigator: 
F. Wayne Klaiber and 
Terry J. Wipf 

Research Period: 
February 1, 1999 to 
December 31 , 2008 

Research Board 
Funding: 
$294,760 

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

Effective Structural Goncrete Repair 

Objective: The overall objective wi ll be to develop innovative 
repair methods/materials that result in cost effective repair 
of structural concrete elements. 

Progress: A fi nal report summarizing the work to date was 
presented. Also, a synopsis of the installation procedures 
used for each of the FRP wraps has been created for use by 
maintenance personnel. The synopsis is included as an 
appendix to the fina l report. A revised final report wi ll be 
prepared in 2008 to reflect the service li fe of the 
documented repairs. 

Reports: Final Report, April 2004 

Implementation: Results from this investigation will provide 
technical information that engi neers in the bridge fie ld can 
use to lengthen the useful I ife of structural concrete bridges. 

Installat ion of transverse CFRP jacket on Beam 
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TR-429 

Agency: 
Iowa State University 

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

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

Research Board 
Funding: 
$195,060 

Funding Source: 
100% State -
45% Primary funds, 
45% Secondary funds 
and I 0% Street funds 

Evaluation of Appropri.ate Maintenance 
Repair and Rehabilitation (MR&R) 
Methods for Iowa Bridges 

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

Reports: Final Report and Manual , May 2003 

Implementation: The result of this research project will provide 
MR&R procedures that are systematic and will serve as 
gu idelines to engineers and field personnel. 

Jacketing of Deteriorated Timber Piles 
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TR-432 

Agency: 
Iowa State University 

Principal 
Investigator: 
James K. Cable 

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

Research Board 
Funding: 
$183,903 

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

Ultrathin PCC Overlay Extended 
Evaluation 

Objective: The objectives of the project are as fo ll ows: I) 
Eva I uate conventional methods of slab removal and surface 
preparation for removal and replacement areas, 2) Evaluate 
the condition of the asphalt concrete surface under removal 
and replacement areas, 3) Evaluate the cost/benefit of 
polypropylene fiber addition to the concrete, 4) Evaluate 
the performance of the rehabilitated sections, and 5) 
Validate the existing ultrathin whitetopping design 
procedures of the PCA and ACPA for app li cation in Iowa. 

Progress: Data collection in the form of FWD, coring and 
distress surveys have been completed and are under 
analysis at this time. A draft report is being prepared for 
delivery. 

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

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

23 



TR-438 

Agency: 
Iowa State Unjversity 

Principal 
Investigator: 
Robert Abendroth 

Research Period: 
July I, 1999 to June 
30, 2004 

Research Board 
Funding: 
$142,903 

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

An Integral Abutment Bridge With 
Precast Concrete Piles 

Objective: The research objectives are the fo ll owing: 
■ Determine the state departments of transportation that 

permit the use of PCC piles)n integra l-abutment 
bridges. For those states that use PCC piles in this type 
of a bridge, summarize the PCC pile design practices 
and investigate the abutment to pile connection details. 

■ Evaluate the performance of selected PCC piles in the 
bridge on County Route E43 over Otter Creek in Otter 
Creek Township of Tama County. Thi s bridge wi ll be 
referred to as the Tama County Bridge. 

■ Establi sh the longitudinal displacement versus 
temperature behavior for the abutments of the Tama 
County Bridge. 

Progress: Final analys is is being performed on the data and a 
final report wi ll be delivered in the fa ll of 2004. 

Reports: None 

Implementation: The results obtained from this research wi ll 
provide bridge design engineers with a better understanding 
of the behavior of the PCC abutment piles in the Tama 
County integral-abutment bridge. Engineers with the 
Office of Bridges and Structures of the Iowa Department of 
Transportation have expressed concerns regarding the 
ductility of PCC piles in an integral -abutment bridge, s ince 
PCC piles exhib it non-ductile behavior. The experimental 
measurements of the lateral-displacement of the abutment 
pile caps, periodic v isual inspections of the top portion of 
se lected PCC abutment piles, and recorded longitudinal 
strains for these se lected PCC piles in the Tama County 
Bridge wi ll provide bridge design engineers with 
information regarding the perfonnance characteristics of 
these PCC piles. 
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TR-450 

Agency: 
Purdue University and 
sub-contract with Iowa 
State University 

Principal 
Investigator: 
Rebecca S. McDaniel 
(Purdue University) and 
Brian Coree (Iowa State 
University) 

Research Period: 
June 1, 2001 to 
December 31, 2004 

Research Board 
Funding: 
$80,000 (Purdue 
University - $23,674; 
Iowa State University 
-$56,326) 

Identification of Laboratory 
Techniques to Optimize Superpave 
HMA Surface Friction Characteristics 

Objective: The main purpose of this research is to evaluate 
various blends of aggregates to optimize the combination of 
micro- and macro-texture to achieve a desired level of 
friction. Aggregate c lassifications and properties currently 
used to provide desirable friction levels for high traffic 
situations will be evaluated and possibly revised based 
upon this research. 

Progress: The dynamic friction tester and circular texture meter 
were received in March. The Purdue machine shop 
completed fabrication of a laboratory polisher for 
accelerating the polishing of slabs of hot mix. Sources of 
aggregates for testing are being determined in consultation 
with members of the TAC and the Co-PI at ISU. 
Aggregate se lection and sampling is in progress. A 
graduate student has been selected to work on the project. 

Reports: None 

Implementation: These research findings are expected to 
identify blends of aggregates that can be used in Iowa to 
maintain the current baseline of fr ict ion. It is anticipated 
that increase macrotexture wi ll diminish the need for high 
quality friction aggregates to provide increased 
microtexture. This wi ll lead to more econom ical surface 
courses for use in Iowa by reducing the need to import 
frict ion aggregates. 
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TR-452 

Agency: 
Iowa State University 

Principal 
Investigator: 
F. Wayne Klaiber and 
Terry J. Wipf 

Research Period: 
March 1, 200 I to July 
31,2004 

Research Board 
Funding: 
$48,865 

Funding Source: 
100% State -
100% Secondary 
funds 

Alternative Solutions to Meet the . 
Service Needs of Low Volume Bridges 
In Iowa 

Objective: The objective of th is phase of the project is to 
develop a reference document to address common 
problems in L YR bridges. Th i;; reference document wi ll 
not only summarize previous IHRB sponsored research, but 
wi II also present pertinent information from other sources. 
Iowa county engineers need to be surveyed to determine 
problems they are having with LVR bridges. Also, their 
so lutions to some of the bridge problems they have 
encountered need to be determined and summarized. A 
review of the collected data wi ll reveal where inadequate 
information is avai lab le and enable the research team to 
develop a work plan to address areas where there is 
inadequate informat ion. 

Reports: Final Report, September 2004 

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

A product of the research wi ll be a reference document that 
county and city engineers can use to help them decide how 
best to so lve their LVR bridge problems. 
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TR-456 

Agency: 
United States Geological 
Survey 

Principal 
Investigator: 
David Eash 

Research Period: 
April 18, 200 I to 
September 30, 2003 

Research Board 
Funding: 
$107,800 

Funding Source: 
50% Federal funds 
and 50% State -
50% Primary funds, 
50% Secondary funds 

Measuring Main-Channel Slopes for 
Major Rivers in Iowa 

Objective: To measure main channel slope using G IS along 
major rivers in Iowa, plot graphs of those measurements, 
and compare them to manual measurements to determine if 
adjustments are necessary. 

Reports: Final Report, October 2003 

Implementation: The results of this project will enable 
engineers, managers, and planners to estimate flood­
frequency discharges with greater efficiency and predictive 
accuracy. 
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TR-457 

Agency: 
The University of Jowa 

Principal 
Investigator: 
Hosin " David" Lee 

Research Period: 
April 1, 2001 to June 
30, 2004 

Research Board 
Funding: 
$73,997 

Funding Source: 
100% State -
60% Primary funds 
and 40% Secondary 
funds 

Development of a Manual Crack 
Quantification and an Automated 
Crack Measurement System 

Objective: To develop software to verify the outputs pavement 
management data against Iowa DOT procedures and to 
automaticall y process pavement crack data objectively and 
consistently. 

Progress: A draft final report was submitted in May 2002 . 
During the course of the review, it became apparent that the 
images provided for analysis did not correspond to the 
pavement management system output. The images have 
been assigned to the proper pavement manage sections for 
re-analysis. The revised analysis required additional time. 
A final report is due in fa ll 2004. 

Reports: Draft Final, May 2004 

Implementation: The software package will offer improved 
accuracy and consistency over the current labor-intensive 
manual system at a lower cost. This system wil l be 
implemented in Iowa DOT and se lected cities and counties. 
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TR-458 

Agency: 
The University of Iowa 

Principal 
Investigator: 
Wilfrid A. Nixon 

Research Period: 
May 1, 2001 to April 
30,2005 

Research Board 
Funding: 
$] 51 ,920 

Funding Source: 
100% State -
30% Primary funds, 
60% Secondary funds 
and 10% Street funds 

Field Testing of Abrasive Delivery 
Systems in Winter Maintenance 

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

Progress: The pieces for this project are all in place and 
functional now. The major challenge is coord inating the 
pieces so that after or during a storm it is possible for both 
truck and test vehicle to meet up and conduct their 
measurements in such a way as not to create a hazardous 
situation for the public. Last winter significant 
coordination difficulties were encountered but these have 
been addressed and it is hoped that good tests wi ll be 
conducted this coming winter. Completion of the project 
together with the final report is anticipated in June 2005. 

Reports: None 

Implementation: Maintai ning roads in wi nter in Iowa is 
difficult. The safety of the driving public is paramount. If 
one of these novel abrasive delivery methods proves more 
effective than conventional methods and is-cost effect ive, 
then winter maintenance wi ll be more easi ly performed and 
the driving public will be safer. 
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TR-459 

Agency: 
Iowa State University 

Principal 
Investigator: 
J(Hans) van Leeuwen 

Research Period: 
August 15, 200 I to 
December 31 , 2004 

Research Board 
Funding: 
$67,133 

Funding Source: 
52% outside sources 
and 48% State -
25% Primary funds 
and 75% Street funds 

Reuse of Lime Sludge from Water 
Softening in Road Construction 

Objective: The objectives are as fo llows: 
• Lime sludge in mixture with fly ash, soi ls and aggregate 

is to be tested for its suitabi lity to prepare subbase for 
road construction. ., 

• Evaluate the use of lime sludge for fi ll and 
embankments as an admixture with other fill materials 
and fly ash. 

• Calcium Carbonate (CaC03) is one of the feed stocks in 
cement manufacture and much larger quantities of this 
are required than produced in water treatment. The 
objective here is to determine if the sludge can be 
trucked economically to Mason City from Buffalo, 
Iowa to be used in cement production. 

• Many power plants are already using calcium carbonate 
for sulfur dioxide removal. The present source of 
CaC03 is limestone. Here the objective is to find 
means of preparing lime sludge to replace some of the 
limestone in power plants. 

• Some waste water treatment plants need to add calcium 
hydroxide to compensate for reductions in a lkal inity 
due to nitrifi cation in the plant or due to the use of 
chem icals for phosphate removal. The objective of the 
research wou ld be to find ways to substitute lime sludge 
for these purposes. 

Progress: The graduate assistant on this project continues the 
work on developing other uses of lime sl udge. Lime sludge 
has a low permeability and lends itse lf for use as a barrier 
material in landfil ls. Measuring permeability using a 
flexible wal l permeameter wil l be done this semester. As 
we ll , leaching tests will be done to find whether any heavy 
metals escape from the coal combustion ashes in the mi x. 
Another new app lication will include developing a better 
dewatering lagoon for water treatment plants without 
sign ificant capital costs. 

Reports: None 

Implementation: The potential value of the lime sl udge in Jowa 
is around $ 1 million, against present disposal costs of also 
around $ 1 million, so this could mean some value add ing 
and business opportunities. Iowa is not the on ly state with 
this problem and the techno logies developed can be used 
more wide ly. 
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TR-460 

Agency: 
The University of fowa 

Principal 
Investigator: 
Wilfrid A. Nixon 

Research Period: 
September I , 200 I to 
July 31 , 2004 

Research Board 
Funding: 
$87,924 

Funding Source: 
100% State -
50% Primary funds 
and 50% Secondary 
funds 

Living Snow Fences· 

Objective: The following are the main objectives: 
■ Determine the optimal configuration of corn rows and 

switch grass to "catch" --drifting snow. Other living 
snow fences may also be studied during this part of the 
study, and direct comparison with artificial (i.e. wooden 
or plastic) snow fences will be made. 

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

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

Progress: Three winters of testing have provided some 
interesting results. The living corn test, conducted just 
north of Tipton, has indicated that between 6 and 12 rows 
of corn, adjacent to the right-of-way (i.e. right at the edge 
of the farmer ' s field) have proven to be very effective snow 
fences over the last three winters. The corn snow fences 
store a great deal of snow with the rows of corn, in contrast 
to a more traditional snow fence where almost all storage is 
downwind of the fence . 

In recent tests, 12 rows performed better at catching snow 
particles and offering wind protection than 6 rows. 
Conclusion - 12 rows of corn provide the best alternative to 
the traditional snow fence in terms of performance and cost 
effectiveness. 

Reports: None 

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

Agency: 
Iowa State University 

Principal 
Investigator: 
David J. White 

Research Period: 
July l, 2001 to 
November 30, 2004 

Research Board 
Funding: 
$70,000 

Funding Source: 
61.1 % outside sources 
and 38.9% State -
60% Primary funds, 
35% Secondary funds 
and 5% Street funds 

Soil Stabilization of Non-Uniform 
Subgrade Soils 

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

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

Reports: None 

Implementation: The results of this research will allow highway 
agenc ies and contractors statewide to provide a more 
uniform subgrade for hi ghways. 
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TR-463 

Agency: 
The University of Iowa 

Principal 
Investigator: 
Hosin "David" Lee 

Research Period: 
August 24, 200 I to 
March 31 , 2004 

Research Board 
Funding: 
$99,804 

Funding Source: 
100% State -
40% Primary funds, 
50% Secondary funds 
and I 0% Street funds 

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

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

Progress: All test sections from the selected pavement research 
projects funded through the Iowa Highway Research Board 
were evaluated. To validate the findings from the original 
studies, digital images were captured from all the 
remaining test sections. The deflections were measured 
and cores were taken from several test sections. Currently, 
images are being manually analyzed from the computer 
screen. The cores were tested for shear strength of the 
bonding area. The core test and image analysis results are 
being compared with the previous findings. 

Reports: Draft Final, May 2004 

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

Agency: 
fowa State University 
and City of Oskaloosa 

Principal 
Investigator: 
James K. Cable 

Research Period: 
July 1, 200 l to June 
30, 2006 

Research Board 
Funding: 
$47,049 (Iowa State 
University - $20,307; 
City of Oskaloosa -
$26,742) 

Funding Source: 
100% State -
25% Primary funds, 
10% Seconda funds 

Evaluation of Unbonde.d Ultrathin 
Whitetopping of Brick Streets 

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

Progress: The construction repo11 was completed and presented 
to the IHRB. Monitoring of the site continues, including 
deflection and distress surveys. 

Reports: Construction Report, August 2002 

Implementation: Information gathered from the three reporting 
periods wil l be distributed to city administrators and the 
hi ghway industry through the following: 

■ Distribution of the project reports by the Iowa Highway 
Research Board to public entities and consu ltants. 

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

■ Presentations at the APW A Iowa Chapter annual 
meetings. 

■ Technology abstracts in the Midwest Concrete 
Consortium Web Page. 

Asphalt Surface with Exposed Brick 

Completed Jointing Pattern 
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TR-467 

Agency: 
Iowa State University 

Principal 
Investigator: 
F. Wayne Klaiber and 
Terry J. Wipf 

Research Period: 
December 1, 2001 to 
September 30, 2004 

Research Board 
Funding: 
$190,890 

Funding Source: 
100% State -
100% Secondary 
funds 

Investigation of the Modified Beam-in­
Slab (MBIS) Bridge System 

Objective: The primary objective of this research is to do 
additional laboratory work on the a lternate shear connector 
and to assist in designing and constructing two 
demonstration bridges which wi ll use the MBIS system. 
Both bridges wi ll be instrumented for measurement of 
strains and deflections at critica l locations and load tested 
after construction is complete. Periodically they will be 
inspected and re-tested. The bridge design and 
construction will be documented (photographs, videotape, 
etc.) for use by other interested counties. 

Progress: Five spec imens were constructed and tested to 
investigate the behavior of the proposed MBIS bridge 
system. Four single bay specimens were constructed and 
tested in 200 1 to evaluate the strength of the formwork and 
the MBIS bridge system. A fifth specimen, a model bridge, 
was constructed in the ISU Structures Laboratory to 
investigate the load distribution characteristics and ultimate 
strength of the MBIS bridge design. Data gathered from 
testing the laboratory specimens a ided in the design of the 
second demonstration bridge. 

The first MBIS bridge demonstration bridge was designed 
and constructed in Tama County during the fall of 200 I and 
then opened to traffic. The bridge was field tested in July 
2003 , to quantify the behavior of the structure. The second 
demonstration bridge, also in Tama County, has been 
constructed and field tested. The structure utilizes six 
rolled W-sections in the MBIS bridge system. The deck 
was placed on November 7, 2002, and opened to traffic. 

A final report wi ll be presented to the Board in the fa ll 
2004. 

Reports: None 

Implementation: The value of the research is to provide 
strength and behavior information on the MBIS bridge 
system whi ch can be used to replace deficient bridges in a 
cost effective manner. The main advantages of the MBIS 
bridge system over the Benton County system are that less 
material is required , composite action is obtained, and 
longer spans are possible. In add ition, the methodology 
developed wil l ass ist engineers with the design of this type 
of bridge. Construction of these bridges wi 11 be 
documented to assist others in the construction of 
additiona l MB IS bridge systems. 
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TR-468 

Agency: 
Iowa Department of 
Transportation 

Principal 
Investigator: 
Mark J. Dunn 

Research Period: 
December I, 2001 , 
on-going 

Research Board 
Funding: 
$10,000 

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

Technology Transfer Pr.ogram for the 
Iowa Highway Research Board 

Objective: The objective of this project is to prov ide improved 
research technology transfer and information di stribution to 
the IHRB and to transportation professionals in Iowa. 
Through electronic distribution of information, a wider 
aud ience can be obtained with reduced publication and 
distribution cost. 

This project wi ll a lso provide resources to cover faci lity 
costs for small workshops related to IHRB research when it 
would be beneficial to transfer technology. 

Progress: This project covers meeting costs for the IHRB 's 
annual traveling meeting at field sites in Iowa. No other 
technology transfer activit ies required funding for FY 03-
04. 

Reports: None 
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TR-469 

Agency: 
Iowa State University 

Principal 
Investigator: 
Paul G. Spry and Robert 
D. Cody 

Research Period: 
March 1, 2002 to May 
31 , 2004 

Research Board 
Funding: 
$139,832 

Funding Source: 
100% State -
80% Primary funds, 
I 0% Secondary funds 
and 10% Street funds 

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

Objective: The proposed researcb project objective is to 
determine whether periodic app lication of inhibitor 
chemicals to highway concrete under field conditions will 
prevent or reduce ettringite formation . 

Reports: Final Report, July 2004 

Implementation: The result of thi s research will probably prove 
to be a highly cost-effective method of reducing secondary 
mineral damage to existing highways. This will provide a 
specific guideline for app lication method of inhibitor 
chemicals to highways, inc luding details of inhibitor 
concentration and rate of application . 
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TR-470 

Agency: 
Iowa State University 

Principal 
Investigator: 
Omar Smadi 

Research Period: 
April 1, 2002 to 
September 30, 2004 

Research Board 
Funding: 
$59,272 

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

Development of a Met~od to Determine 
Pavement Damage Due to Detours and 
Haul Roads 

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

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

Reports: Draft Final Report, June 2004 

Implementation: At the end of the project, a set of guidelines 
and procedures for a new process of developing detour and 
haul roads compensation will be presented. If approved , 
the Iowa DOT, cities, and counties involved in such 
activities will use the newly developed methodology to 
determine their compensation. 
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TR-471 

Agency: 
The University of fowa 
and sub-contract with 
Iowa State Unjversity 

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

Research Period: 
May 1, 2002 to April 
30, 2004 

Research Board 
Funding: 
$100,000 (The 
University of Iowa -
$92,000; Iowa State 
University - $8,000) 

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

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

Progress: The fol lowing tests were performed with liquid 
deicing chemicals: 
• Ice melting test 
• Freezing point test 
• Ice penetration test 
• Viscosity test 
• Specific gravity test 

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

Reports: None 

Implementation: The results of this study will be presented at 
an appropriate meeting in Iowa after completion of the 
project. The report would also be made available via e­
mail to subscribers on the snow and ice mailing li st. 
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TR-472 

Agency: 
The University of Iowa 

Principal 
Investigator: 
Wilfrid A. Nixon 

Research Period: 
May 1, 2002 to 
December 31, 2004 

Research Board 
Funding: 
$80,000 

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

Investigation of MatericJIS for the 
Reduction and Prevention of Corrosion 
on Highway Maintenance Equipment 

Objective: The research project attempts to find methods that 
can effectively and economicall y reduce corrosion on 
maintenance vehicles, especial!,' when liquid deicing 
chemical s are being used. 

Progress: The Pacific Northwest Snowfighters testing was used 
to determine the corrosivity ofa variety of different 
chemicals on steel and aluminum . The corrosivity will be 
related to the corrosion of distilled water, and wil l be 
reported as a millimeters per year of corrosion when final 
results are presented. The final report is being prepared 
and should be completed by March 3 I, 2005. 

Reports: None 

Implementation: The result of this study wi ll be presented at an 
appropriate meeting in Iowa after completion of the project. 
The repo11 wou ld also be made available via e-mai l to all 
subscribers on the snow and ice mailing list. 
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TR-473 

Agency: 
Iowa State University 

Principal 
Investigator: 
Brian Coree 

Research Period: 
January 1, 2002 to 
December 31 , 2004 

Research Board 
Funding: 
$178,197 

Funding Source: 
100% State -
35% Primary funds 
and 65% Secondary 
funds 

Rehabilitation of Concrete Pavements 
Utilizing Rubblization and Crack and 
Seat Methods 

Objective: The objective of this project is to study the effects of 
PCC rubblization and crack-and-seat operations of the 
HMA overlay thickness necessary to achieve the desired 
design life. To design HMA overlay on fractured slabs, it 
is necessary for the design to specifically avoid, or control , 
the primary distress, i.e. reflective cracking. This is the 
function of the slab fracturing process in combination with 
a sufficient thickness of HMA overlay to control the strains 
at the bottom of the HMA layer, which are a function of the 
constitution of the entire pavement structure, more 
especially the subgrade. In order to achieve this objective, 
four sub-objectives will need to be addressed: I) to 
determine the structural value of PCC slabs fractured by 
either method , 2) to examine design, construction and 
performance records of existing overlaid fractured PCC 
pavements to estimate the effects of subgrade, fractured 
slab thickness and structural value, and overlay thickness 
on performance (or life), 3) to establish a structural and 
fatigue model , and 4) to validate/calibrate the model using 
in-service pavement performance histories and the 
instrumented pavements on IA 141. Ultimately, this 
project will provide a research report and implementable 
design guidelines to the Iowa DOT. 

Progress: A mechanistically-based design method for HMA 
overlays over rubblized and cracked and seated PCC 
pavements has been developed. The method has been 
partially validated using the field results from the 
instrumented sections of IA 141 near Grimes, Iowa. A 
repo11 is in its final stages of preparation, and will include a 
computer program which will allow the designer to 
estimate the required thickness of HMA overlay for various 
levels of performance. 

Reports: None 

Implementation: Responsibility for implementation rests 
primarily within the DOT. The PI will assist in any way 
necessary to this end and will provide implementable 
design guidelines to the Iowa DOT . 
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TR-474 

Agency: 
The University of Iowa 

Principal 
Investigator: 
Hosin "David" Lee 

Research Period: 
May 1, 2002 to 
December 31, 2004 

Research Board 
Funding: 
$228,469 

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

Development of a Mix D.esign Process 
for Cold In-Place Rehabilitation Using 
Foamed Asphalt- Phases I and II 

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

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

Reports: None 

Implementation: The implementation outlook for the proposed 
project is very realistic, g iven a number of planned 
construction projects of CIPR pavements using foamed 
aspha lt in Iowa. The results of this study will provide a 
better understanding of the C IPR process using foamed 
asphalt. A new design method for the C IPR using foamed 
asphalt is expected to come out of the study for 
implementation. 
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TR-476 

Agency: 
Digital Control , Inc. 

Principal 
Investigator: 
LaDon Jones 

Research Period: 
July I, 2002 to 
September 30, 2003 

Research Board 
Funding: 
$69,375 

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

A Computer Program _for Valley Stage­
Discharge Curves and Bridge 
Backwater Calculations 

Objective: This project wi ll produce integrated, user friend ly, 
personal computer software that wi ll estimate stage­
discharge curves for vall ey cr_pss-sections and perform 
bridge backwater calcu lations. The software wi ll be 
written in Visual Basic 6.0 and wi ll be a complete stand­
alone program that will run on computers using Microsoft 
Windows 95 , 98, NT, 2000 or XP. 

Reports: Final Report, October 2003 

Implementation: The computer program wi ll be utilized by city 
and county engineers, the Iowa DOT staff and consultants 
for the design of cul verts and bridges along the state ' s 
primary and secondary road system. 
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TR-477 

Agency: 
[owa County Engineers 
Association Service 
Bureau 

Principal 
Investigator: 
Steve DeVries 

Research Period: 
July l , 2002 to 
September 30, 2003 

Research Board 
Funding: 
$29,635 

Funding Source: 
100% State -
I 00% Secondary 
funds 

Total Cost of Transportation Analysis -
Phase II 

Objective: To use the transportation costs based analysis tools 
developed in H R-388 to prepare an accurate, current study 
of Iowa 's county road system - using 2002 data. Once up­
to-date physical and cost models have been set up, the data 
wi ll be used to investigate system adequacy, operating cost 
needs, capital upgrade needs, and costs versus revenues. 

TR-477 wi ll also devote time to more thoroughly research 
and determine average annual speeds of travel on various 
types of roads, refine the estimates of capital upgrade costs, 
review whether or not recent year expenditures have been 
enough to maintain system quality at a steady state, recheck 
human resource / travel time costs, and re-estimate accident 
costs. 

Reports: Final Report, September 2003 

Implementation: The results of this research effort wi ll be 
employed to support efforts, by ICEA and the Needs Study 
Replacement Comm ittee, to devise a new way of allocating 
the Farm-to-Market and Local Secondary portions of the 
state Road Use Tax Fund among the counties. It may a lso 
be used to evaluate and then demonstrate the adeq uacy of 
the county road network and establi sh how much ought to 
be spent on it each year. 
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TR-478 

Agency: 
Iowa State University 

Principal 
Investigator: 
James K. Cable 

Research Period: 
June 1, 2002 to June 
30,2006 

Research Board 
Funding: 
$49,520 

Funding Source: 
80% Federal funds 
and 20% State -
100% Primary funds -
This funding is 
provided as the 
required state 
matching fund~ for 

·ect. 

Evaluation of Composite Pavement 
Unbonded Overlays 
(Installation and Maintenance of Weigh in Motion (WIM) 
Detection System on Iowa Highway 13 in Delaware County) 

Objective: The IHRB is providing fundi ng as a cost-share of 
$50,000 ( out of a total project cost of $230,000) . The 
purpose of this funding is to provide for placement and 
maintenance of a WIM system in support of the research 
project, Eval uation of Compos ite Pavement Unbonded 
Overlays. 

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

Reports: Construction Report, Apri l 2003 

Implementation: Information co ll ected from the WIM site wi ll 
be used to provide truck traffic data to Dr. Cable 
throughout the I ife of the research project. 
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TR-480 

Agency: 
Michigan Technological 
Un iversity 

Principal 
Investigator: 
Lawrence L. Sutter 

Research Period: 
July 15, 2002 to July 
14,2004 

Research Board 
Funding: 
$80,000 

Funding Source: 
Multi-state pooled 
funds coordinated by 
South Dakota 
Department of 
Transportation -
86. 7% other sources 
an 

Investigation of the Lopg Term Effects 
of Concentrated Salt Solutions on 
Portland Cement Concrete 

Objective: The objectives of this project are: 
■ Determine the long-term effects of concentrated 

solutions of magnesium, sodium and calcium chloride 
as well as calcium magnesium acetate or other 
alternative liquid deicers on durable Portland cement 
concrete 

■ Estimate the potential for reduction in performance and 
service li fe for pavements Uo inted plain, reinforced and 
continuously reinforced) and structures subjected to 
various concentrated deicing brines. 

Progress: The literature review continues as additional 
information becomes available. There is not a consensus in 
the literature on some key aspects of the study requiring the 
research team to continue to search for reliable and widely 
accepted sources of information. 
■ Work has continued on preparing thin sections from the 

field core samples for petrographic analysis, and slab 
specimens for determination of chloride ion ingress. 

■ The majority of the effort for this reporting period was 
in finalizing the Phase I laboratory experiments 
involving exposure of mortar specimens to various 
deicer so lutions. Preliminary results to date are 
presented. 

■ Petrographic analysis is being employed in an attempt 
to understand the various types of deterioration that has 
occurred. 

Reports: Progress Report, Apri l 2004 

Implementation: The results of this research may be used to aid 
in the decision-making processes, with respect to the 
continued use of concentrated liquid deicers, whi le 
minimizing any potential damage to concrete pavements 
and structures . 
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TR-481 

Agency: 
[owa State University 

Principal 
Investigator: 
David J. White 

Research Period: 
August 15, 2002 to 
December 31, 2004 

Research Board 
Funding: 
$120,000 

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

Identification of the Best Practices for 
the Design, Construction, and Repair 
of Bridge Approach Sections 

Objective: I) Identify state-of-the-art practices for design, 
construction, and maintenance of bridge approaches to 
reduce the bridge approach<settlement problem. 
2) Document several bridge approach sites where poor 
performance has been observed. 3) Develop practical 
threshold limits at the interface between the bridge 
approach and embankment to be used for determination of 
when corrective maintenance/repair is required. 
4) Investigate and continue current monitoring of project 
case hi stories. 5) Conduct simple pilot tests for which more 
rigorous compaction specifications and the application of 
pre-cambering of the bridge approach is used. 
6) Recommend design, construction and maintenance 
alternatives. 

Progress: I) Literature review and first draft summarizing the 
information from the literature have been completed. 
2) Multiple bridge sites in and around Des Moines and 
Ames have been inspected. 3) A bridge at Highway 65 
over South Skunk River has been se lected for a detailed site 
investigation. 4) A lab scale abutment drainage model has 
been developed . 

Reports: None 

Implementation: Because the proposed research is spec ific to 
Iowa conditions, results will be implemented by county, 
city, and state highway agencies and contractors statewide 
as fo ll ows: I) It is expected that maintenance personnel 
wil l adopt the newly establi shed threshold criteria 
indicating needed repair/maintenance of bridge approaches. 
2) Bridge and earthwork contractors wi ll improve quality 
construction to reduce the occurrence of the bump based on 
final recommendations. 3) Fie ld personnel wi ll implement 
QM-E end-result quality assurance testing to ensure proper 
compaction of bridge embankment fills. 4) Office of Soi l 
Design will consider various ground improvement methods 
in areas where soft foundation conditions exist. 5) Office 
of Bridge Design and Office of Soi I Design wi II consider 
a lternative design approaches the design of new bridges. 
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TR-482 

Agency: 
Iowa State University 

Principal 
Investigator: 
David J. White 

Research Period: 
August 15, 2002 to 
May 3 l, 2004 

Research Board 
Funding: 
$100,000 

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

Determination of the Optimum Base 
Characteristics for Pavements 

Objective: The primary objectives of this research are as 
fol lows: 
• Identify the optimal range for both in-place stabi lity and 

in-place permeability of granu lar base course material 
in Iowa; 

• Develop reliable field QC tests to determine the in­
place stability and permeability of granu lar base course 
materials; 

• Develop end-resu lt specification for the acceptance of 
granular bases based on these findings ; and 

• ldentify a lternative construction practices for the 
placement of permeable granular base layers in areas 
which have narrow or no shoulders for use as a haul 
road . 

Progress: A Final report was presented and approved by the 
IHRB in May 2004 

Reports: Final Report, May 2004 

Implementation: The proposed research is specific to Iowa; 
highway agencies and contractors statewide wil l implement 
results. However, final recommendations cou ld be 
implemented at the regional/national level. Results wi ll be 
communicated to practicing engineers and contractors 
through local/regional/national presentations and 
dissemination. 
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TR-483 

Agency: 
Iowa State University 

Principal 
Investigator: 
Brian J. Coree 

Research Period: 
August 1, 2002 to 
January 31 , 2005 

Research Board 
Funding: 
$145,775 

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

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

Objective: This research will develop one or more test protocols 
using the superpave gyratory compactor and the NAT with 
which more reliable, or rob~ust, determinations may be 
obtained of the like lihood of moisture damage in hot mix 
asphalt mixtures. These protocols will include and 
specificall y address sample preparation, sample 
conditioning and testing, and recommendations as to 
critical acceptance criteria. Field validation and 
implementation plans wi ll be recommended. 

Progress: Asphalt mixtures of varying moisture sensitiv iti es 
have been fabricated and tested using the proposed 
protocol: dynamic testing in the NAT. The results are 
somewhat disappointing and are no better than might be 
obtained from the ex isting AASHTO-T-283 protocol. An 
examination of the results led to further sub-study that 
studied the distribution of air voids in the samples and the 
effects of such distribution on the test results. It is clear 
that some samples are damaged by the process of sample 
preparation and this damage masks the damage due to the 
effect of moisture. Thi s observation app lies to both the 
proposed protocol and the existing AASHTO-T-283 
procedures. A final report and recommendations are in 
final preparation. 

Reports: None 

Implementation: I) DOT specification for each aggregate type 
and source that identifi es the material as a stripper or a non­
stripper; and 2) revised DOT specification substituting the 
recommended method/protocol in place of the current 
AASHTO T-283 procedure. Revision of the current 
specification to allow the use of I 50 mm samples in the 
AASHTO T-283 procedure . 
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TR-484 

Agency: 
Iowa State University 

Principal 
Investigator: 
Scott Schlorholtz 

Research Period: 
July I , 2002 to 
December 31 , 2004 

Research Board 
Funding: 
$159,666 

Funding Source: 
49% Federal funds 
and 51 % State -
50% Primary funds, 
35% Secondary funds 
and 15% Street funds 

Materials and Mix Opti1J1ization 
Procedures for PCC Pavements 

Objective: The ul timate goal of thi s research proj ect is to 
prov ide contractors and enginee rs with a set of guidelines 
that s impli fy and specify the process of p roduci ng 
affordable and durable PCC pavements. T he guidelines 
will prov ide deta il s on o ptimizat ion of concrete mi x ing 
procedures when suppl ementa ry cementitio us mate ri als and 
other admi xtures are used to modi fy the properties of 
concrete. The scope of thi s project is limited to materia ls 
commonly used by the Iowa DOT. 
T he specifi c objecti ves of the proj ect inc lude: 
• Define the characteristi cs of a "good" concrete mi x 

while still in the plasti c state. 
■ Invest igate effects of the key parameters of concrete 

mi xing on fresh concrete prope11ies. 
• Deve lop guidelines fo r proper optimizati on of materia ls 

and mix ing method/time. 

Progress: 
• Chemical testing fo r uniformity of Port land Cement, 

blended cement and slag samples obta ined fro m the 
Iowa DOT is be ing conducted. To date, over 70 
samples have been analyzed fo r DOT. 

• Ex periments that study how premature sti ffening is 
influenced by cementitious materia l compos ition, 
mix ing procedure and temperature are be ing conducted . 

• Potentia l fie ld proj ects have been identified fo r 2004. 

Reports: None 

Implementation: Implementat ion of the project results will be 
conducted th ro ugh an implementation module structured fo r 
practicing eng ineers, technic ians, qua lity assurance/quality 
control personnel, contractor superintendents, trade persons, 
and producers. Development of user guides and training 
sess ions will be at the j o int di scretion of the Principal 
Investi gator and PCC Center Adviso ry Board and Iowa 
Highway Research Board . ln addition, the results will be 
incorporated for nati o na l di stributi on into the de li verables of 
the larger " Mate ria l and Construction O ptimizati on fo r 
Concrete Pavements" program. 
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TR-485 

Agency: 
The University of Iowa 

Principal 
Investigator: 
Marian Muste 

Research Period: 
August 26, 2002 to 
September 30, 2003 

Research Board 
Funding: 
$38,757 

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

Erosion Control for Highway 
Applications - Phase II: Development 
and Implementation of a Web-Based 
Expert System for Erosion and 
Sediment Control Measures 

Objective: The objectives of Phase II of this project are to 
substantiall y enhance the expert-system ' s (ES) knowledge 
database, transition the current PC version to a web-based 
platform, and disseminate the developed computer 
applicat ion to Iowa DOT users. Enhancement of the ES 
entai ls the following additions: 
■ The extensive in-house erosion and sedimentation 

contro l methods (ESCM) expertise developed by the 
lowa DOT. 

■ Calculation engines for estimation of sediment yield or 
water runoff. 

■ The components related to the Storm Water Pollution 
Prevention Plan and other pertinent permitting 
requirements ( e.g. state, local). 

Progress: The objectives have been completed and the final 
report and program are currently under review. Final 
presentation will be done in the fa ll of 2004. 

Reports: None 

Implementation: The ES is aimed at practically assisting state, 
city, and county engineers to se lect, design, construct, 
inspect, and maintain erosion and sediment contro l 
measures. The Web-version of the ES will enable 
additional user categories, ( e.g. associate general 
contractors, design engineers, consu ltant engineers) to 
make use of the expertise assembled in the ES. Training 
sessions for various groups of users wi II be prepared by the 
developers of the ES aided by ESCM experts from Iowa 
DOT and elsewhere. 
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TR-486 

Agency: 
Iowa State Unjversity 

Principal 
Investigator: 
F. Wayne Klaiber, David 
J. White and Terry J. 
Wipf 

Research Period: 
December 1, 2002 to 
August 31, 2004 

Research Board 
Funding; 
$99,265 

Funding Source: 
100% State -
I 00% Secondary 
funds 

Development of Abut~ent Design 
Standards for Loc·a1 Bridge Designs 

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

Progress: A literature review and information search has been 
completed. 

On June I 0, 2003, a survey was sent to the county 
engineers to gather info rmation on substructures used by 
various Iowa counties. Of the 99 counties, 42 returned the 
completed survey. 

Load ca lcu lations have a lso been completed. These 
included dead loads for the different substructure systems; 
longitudinal loads such as wi nd loads on the structure and 
live load, longitud inal force (braking force) , and lateral 
dead and live load earth pressures. 

The project has been completed and a final report will be 
subm itted to the Board in the fa ll of 2004. 

Reports: None 

Implementation: The bridge abutments used by many counties 
do not qualify as standard stub abutments according to the 
Bridge Design Manual. As a result, we do not have 
standards that county engi neers can use to help design these 
abutments. Th is research will help develop those 
standards. 
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TR-487 

Agency: 
Iowa State University 

Principal 
Investigator: 
Edward J. Jaselskis 

Research Period: 
October 1, 2002 to 
October 3 I, 2004 

Research Board 
Funding: 
$124,999 

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

Development of Object-Oriented 
Specifications for Iowa DOT and Urban 
Standards 

Objective: The purpose of this research project is to perform a 
Phase I study to pilot test this idea and assess its impact on 
the design and construction-of transportation projects. It is 
antic ipated that some specifications (Iowa DOT and urban) 
wi ll be included in an object-oriented format to 
demonstrate the concept. The research team plans to build 
off the current work re lated to the Electronic Reference 
Library (ERL) since this is already in a useable format for 
this pilot project. In a sense, the end product will be a 
graphical or visual front end system for the ERL. One 
possible acronym is the Visual Electronic Reference 
Library (VERL). Full-scale development and maintenance 
issues wi ll be addressed as part of the project. Workshops 
wi ll be provided to obtain information on the usefulness of 
this idea . 

Progress: A draft fina l report was submitted in Apri l 2004 and is 
currently being reviewed. Final presentation wi ll be 
complete in fal l of 2004 . 

Reports: Draft Final Report, Apri l 2004 

Implementation: It wi ll be easier for designers, field personnel , 
contractors, suppliers, and manufacturers to find the 
specifications relevant for a spec ific portion of the design . 
Thi s shou ld improve the efficiency of preparing the design 
documents and interpreting them in the field. It will also 
help DOT in maintaining a cutting-edge presence in 
information techno logies since this may be a new paradigm 
in which projects wi ll be constructed in the future . 
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TR-488 

Agency: 
The University of Jowa 

Principal 
Investigator: 
Wilfrid A. Nixon 

Research Period: 
February l , 2003 to 
July 31 , 2004 

Research Board 
Funding: 
$90,000 

Funding Source: 
100% State -
70% Primary funds, 
25% Secondary funds 
and 5% Street funds 

Economics of Using Ciilcium Chloride 
vs. Sodium Chloride for Deicing/Anti-. . 
1c1ng 

Objective: The objective of this project is to determine what 
mixture of calcium ch loride and sodium chloride is best 
app lied to the road surface under winter weather 
conditions, to provide the best possible leve l of serv ice to 
the public, in the most economical way possible. As part of 
this , economic factors , as well as ice melting capability, 
wi ll be considered , and operational impacts wi ll be a major 
factor of consideration. 

Progress: In addition to the freeze point curves for various 
mixes of the two brines, ice melting capacity tests and 
spec ific grav ity tests have also been run. Results from the 
latter indicate they wi ll be very helpful in ensuring proper 
mixing of the two brines, wh il e the former wi ll give a clear 
measure of the appropriate quantities of the mix to use, and 
thus feed directly into the cost-benefit analysis. The final 
report will be completed by the end of March 2005. 

Reports: None 

Implementation: The resu lt of this study wi ll be presented at an 
appropriate meeting in Iowa after completion of the project. 
The report wi ll also be made available via e-mai l to al l 
subscribers to the Snow and Ice mailing li st, and will be 
placed on the Snow and Ice Cooperative Program Web site 
(www.sicop.net). 
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TR-489 

Agency: 
Iowa State University 

Principal 
Investigator: 
David J. White 

Research Period: 
March I, 2003 to 
September I, 2005 

Research Board 
Funding: 
$198,462 

Funding Source: 
100% State -
25% Primary funds 
and 75% Secondary 
funds 

Innovative Solutions for Slope Stability 
Reinforcement and Characterization in 
Iowa Soils 

Objective: The objectives of this research are as follows: 
■ 

■ 

■ 

■ 

■ 

Identify state-of-the-art practices for design, 
construction and maintenance of earth slopes to reduce 
slope instability problems on new embankments and 
backslope cuts. Develop recommendations specific to 
Iowa site conditions. 
Document several failure sites (5-10) where failures 
have been observed in order to better understand 
conditions that lead to instability in Iowa. 
Show the validity of and develop appropriate test 
procedures (i.e. Instructional Memorandums) for 
determining shear strength parameters using the BST . 
Investigate and conduct simple pilot tests to evaluate 
various remediation techniques. 
Recommend design, construction and remediation 
alternatives for Iowa soil conditions to ensure slope 
stability of new embankment till and shallow 
backslopes. 

Progress: Pile load tests were conducted in a manner similar to 
large-scale direct shear tests. The 14 load tests suggest the 
influence of soil type, pile size, and pile spacing on the 
stabilization potential for micropiles. The test data is being 
analyzed to determine whether load transfer of pile subject 
to lateral so il movement is predicted with existing 
analytical model s and software of laterally loaded piles. 
The prediction of pile behavior is a principal objective in 
demonstrating the stability of pile-stabilized slopes. A 
number of field trips have been made and more than I 0 
slope failures have been identified. Preliminary 
investigations, including soil characterization on a few 
slides, have been carried out. 

Reports: None 

Implementation: A summary sheet will be created and a 
PowerPoint presentation will be made at appropriate 
local/regional conferences to help in design, construction 
and maintenance operations. 
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TR-490 

Agency: 
Iowa State University 

Principal 
Investigator: 
James K. Cable and 
Edward J. Jaselskis 

Research Period: 
December I, 2002 to 
February 28, 2004 

Research Board 
Funding: 
$129,519 

Funding Source: 
7% outside sources 
and 93% State -
45% Primary funds, 
50% Secondary funds 
and 5% Street funds 

Stringless Portland Ce.ment Concrete 
Paving 

Objective: Evaluation of the use of robotic total station control 
to guide the Trimmer, Slipform Paver and Cure Cart in the 
alignment and depth control of the final Portland cement 
concrete pavement. The reseat"ch will compare the results 
to the design depths, quantities, alignment, profile and 
smoothness obtained by other means in similar projects in 
Washington County. 

Reports: Final Report, February 2004 

Implementation: This method can revolutionize paving in state, 
county and city areas of limited right-of-way. It has the 
potential to eliminate human error in conventional ground 
surveys and slipform paver control staking. This relates to 
application in up to I 0,000 miles of county road pavements 
in Iowa alone. It also relates to providing faster 
construction of concrete pavements with less effort and 
funds being expended in alignment control and more in the 
product being placed. It could also have a positive impact 
on pavement smoothness, and relieving urban construction 
area congestion. 

Implementation steps would include: 
■ Presentations at ICPA and ACPA state conferences and 

workshops. 
• Presentations at APW A and ICEA conferences. 
• Publication in PCC Center and CTR£ publications. 
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TR-491 

Agency: 
The University ofiowa 

Principal 
Investigator: 
Wilfrid A. Nixon 

Research Period: 
July I, 2003 to June 
30,2005 

Research Board 
Funding: 
$100,000 

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

Development of Winter Performance 
Measures for Maintenance Operations 

Objective: The objective of this project is to create a method for 
measuring performance leve ls of winter maintenance 
operations during winter storms. The method must 
consider the severity of the~ storm, and must be ab le to 
measure the outcomes of the winter maintenance actions in 
such a way as to cumulatively assess the performance of 
those act ions. 

Progress: The literature review has been completed and wi ll be 
updated thro ugh the life of the project as new papers are 
published. Potential storm classification schemes are being 
eva luated and a storm severity index has been developed. 

The remainder of the project wi ll be exam ining 
performances and costs for winter maintenance with the 
different winter storm scenarios. 

Reports: None 

Implementation: The res ults of this study wi ll be presented at 
an appropriate meeting in Iowa after completion of the 
project. The report wou ld also be made avai lable via e­
mail to a ll subscribers to the snow and ice mailing list. The 
final report wi ll be made avai lable in pdf format. 
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TR-492 

Agency: 
Iowa State University 

Principal 
Investigator: 
David J. White 

Research Period: 
May 15, 2003 to 
November 15, 2005 

Research Board 
Funding: 
$169,067 

Funding Source: 
100% State -
70% Primary funds, 
15% Secondary funds 
and 15% Street funds 

Embankment Quality Phase IV -
Application to Unsuitable Soils 

Objective: Embankment Quality Phase IV research is to 
continue development and refinement of the QM-E 
program, but with effort focusesJ specificall y on 
" unsuitable" soils. This phase wi ll provide additional 
Grading Certification Level I training of contractor and 
field personnel on two separate pilot projects - preferably 
one in western Iowa and one in southern Iowa. The 
outcomes of this phase wi 11 be I) final recommendations 
for QM-E implementation; 2) a proposed Iowa DOT 
developmental specificat ion; and 3) improved data 
management tools for contractor quality contro l (QC) and 
Iowa DOT quality assurance (QA). 

Progress: Progress was slowed due to the delay in identification 
of suitable construction projects for this work. Lab testing 
and field dynamic cone penetrometer testing has been 
started. Pilot project se lection has begun. 

Reports: None 

Implementation: The resu lts of this research and pilot studies 
wi ll be used as a basis for developing statewide 
specification changes for improved roadway embankments . 
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TR-493 

Agency: 
Iowa State University 

Principal 
Investigator: 
Terry J. Wipf 

Research Period: 
May 1, 2003 to April 
30, 2006 

Research Board 
Funding: 
$196,421 

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

Performance Evaluation of Steel 
Bridges - Phase II 

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

Progress: A contract was executed with Iowa State Uni versity to 
perform this researc h in March 2003. Development of a 
monitoring plan is 25% complete. 

Reports: None 

Implementation: The product of this research wil l be a better 
understanding of two types of primary road bridges and the 
development of a low-cost monitoring system for 
secondary road bridges. With the behavior information for 
the primary road bridge, the bridge owner wi ll likely gain 
confidence in the performance of two bridge types. Also, 
secondary road bridge owners wil l have a low-cost system 
for monitoring bridges for spec ific behaviors or events. 
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TR-494 

Agency: 
Iowa State University 

Principal 
Investigator: 
Omar Smadi 

Research Period: 
March l, 2003 to 
September 30, 2003 

Research Board 
Funding: 
$17,405 

Funding Source: 
100% State -
I 00% Secondary 
funds 

Statistical Analysis of Highway Needs 
Condition Data: Manual vs. Automated 

Objective: The object of this project is to conduct a statistical 
analysis to examine the differences and/or simi larities of 
the cond ition data co ll ected man.ually and in an automated 
fashion . This information wi ll help the advisory committee 
responsible for finding a lternatives to the current highway 
needs process to make an informed decision whether 
HWYNEEDS shou ld be converted to a Windows-based 
environment and modified to be used by the counties to 
distribute the counties ' share of the Road Use Tax Fund . 

Reports: Final Report, September 2003 

Implementation: The results have been reported to the project 
advisory committee. The comm ittee wi ll use the 
information in developing a recommendation for future 
Road Use Tax Fund distribution methods for lowa 
counties. 
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TR-495 

Agency: 
Iowa State University 

Principal 
Investigator: 
E. Thomas Cackler, 
David J. White and 
Edward J. Jaselskis 

Research Period: 
May 15, 2003 to 
August 31, 2004 

Research Board 
Funding: 
$75,000 

Funding Source: 
40% other sources 
and 60% State -
80% Primary funds, 
I 0% Secondary funds 
and 10% Street funds 

Field Evaluation of C.ompaction 
Monitoring Technology 

Objective: The project ' s objectives are as fo llows: 
• Evaluate compaction-monitoring technology under 

actual field cond itions for a wide range of soil , 
aggregate, and asphaltic' concrete materials avai lable in 
Iowa . 

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

• Develop model QC/QA guidelines using this 
technology. 

• Identify the technology ' s potential benefit to 
contractors and project owners. 

Reports: Final Report, September 2004 

Implementation: The project wi ll result in advances in real-time 
compaction monitoring technology, which wi ll provide 
contractors and project owners improved job site safety, 
faster construction, and greater cost savings. The motoring 
public wi ll also benefit from reductions in travel delays and 
disruption. The project wi ll contribute sign ificantly to the 
AASHTO Subcomm ittee on Construction ' s priorities of 
research into rapid , real-time testi ng. 

Monitor output for machine energy 
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TR-496 

Agency: 
Stanley Consultants, Inc. 

Principal 
Investigator: 
Larry Badtram 

Research Period: 
April I, 2004 to 
January 31, 2005 

Research Board 
Funding: 
$179,250 

Funding Source: 
100% State -
100% Secondary 
funds 

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

Objective: The objective of this project is to perform an 
engineering study to update the~ existing H24S and H30S 
bridge standards and to create a new standard (H241S and 
H301S) utilizing concrete ab utments. 

Progress: Th is project is approximate ly 20% complete. CADD 
drawings are being developed and the structural design of 
the abutments is underway. 

Reports: None 

Implementation: All drawing files wi ll be included in 
Microstation format for the final subm ittal for both 
standard series. Upon final review and approval , the detail 
sheets will be made avai lable in Microstation format on the 
lowa DOT Web page. 

Counties are current ly paying approximate ly $5 ,000 to 
$8,000 per bridge for consu ltant designs of concrete 
abutments. The cost of developing these standards will be 
recouped after being used approximate ly 23 -36 times. Cost 
sav ings wou ld then be avail able for use in other parts of the 
roadway network. 
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TR-497 

Agency: 
Iowa State University 

Principal 
Investigator: 
Stephen J. Andrle 

Research Period: 
July 1, 2003 to 
February 28, 2005 

Research Board 
Funding: 
$59,965 

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

Manual of Iowa Draioage Law 

Objective: The objective of thi s project is to deve lop a manua l 
that clearl y and complete ly descri bes drainage laws that are 
applicable to the entire state of Iowa and those specific to 
Iowa 's dra inage di stricts. The manual will provide a 
comprehensive reference fo r Iowa engineers, landowners, 
d ra inage di strict commiss ioners, county dra inage clerks, 
county superv iso rs and other offic ials, contractors, and 
other interested people of d ra inage laws and general legal 
princ iples of drainage as we ll as potential impacts on 
construction and ma intenance of drainage improvements. 

Progress: Draft chapters of the manual have been produced. 
T he project advisory committee will rev iew and comment 
on the materi a l. The legal review is nearl y complete. A 
fi na l report is ex pected in fa ll 2004. 

Reports: None 

Implementation: Iowa counties, cities, and the Iowa DOT will 
be able to apply the research results and products to 
improve effi ciency, procedures, and communicati ons. 
Affected landowners and others who are interested will a lso 
benefi t fro m hav ing access to the info rmation in the 
manual. The manual will serve to answer questions, reduce 
confus ion, and fac ilitate mutuall y benefi cial, rather than 
adversarial , relationships between parties affected by 
dra inage issues and transportat ion projects . 
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TR-498 

Agency: 
Iowa State University 

Principal 
Investigator: 
F. Wayne Klaiber and 
Terry J. Wipf 

Research Period: 
June I, 2003 to March 
31 , 2005 

Research Board 
Funding: 
$121,096 

Funding Source: 
100% State -
100% Secondary 
funds 

Field Testing of Railroad Flat Car 
(RRFC) Bridges 

Objective: The primary objective of this proposed research is to 
obtain more data on the structural behavior of additional 
RRFC bridges. To date only two RRFC demonstration .. 
bridges have been constructed and tested. Numerous other 
variables need to be investigated. Refinement of the design 
methodology presented in TR-444 is needed, as well as the 
development of a load rating process for these types of 
bridges. 

Progress: The research has been completed and a final report is 
being written. 

Reports: None 

Implementation: The primary value of the proposed research is 
to provide counties with a bridge superstructure alternative 
that is relatively inexpensive and easy to install. Results of 
this investigation wi II expand the current level of 
knowledge in the area of using RRFC for L YR bridges and 
wi ll improve the design methodology previously developed 
in TR-444. The rating methodology developed in this 
investigation wi ll make it possible for county engineers and 
consultants to rate these types of bridges. 

Finished Buchanan County RRFC Bridge 
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TR-499 

Agency: 
NNW, Inc. and sub­
contract with The 
University of Iowa 

Principal 
Investigator: 
Steven Jacobsen (NN W, 
r nc.) and Hos in "David" 
Lee (The University of 
Iowa 

Research Period: 
July 15, 2003 to July 
31, 2004 

Research Board 
Funding: 
$30,000 (NNW, Inc. -
$20,000; The 
University of Iowa -
$10,000) 

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

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

Progress: The research is complete; the final report wi ll be 
presented to the Board in the fa ll of 2004. 

Reports: None 

Implementation: The research findings are expected to 
determine the short-term and long-term effectiveness and 
justification for the ECE process for various depths or 
thicknesses of slabs. If the ECE proves effective, it would 
extend the life of bridges, thereby reduc ing the costs for 
bridge replacement. 

Construction specifications wou ld be written to include 
testing of the deck concrete and extraction when required . 
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TR-500 

Agency: 
Iowa Department of 
Transportation 

Principal 
Investigator: 
Kelly Poole and Scott 
Marler 

Research Period: 
July 24, 2003 to 
August 3 I, 2004 

Research Board 
Funding: 
$6,802 

Funding Source: 
100% State -
I 00% Primary funds 

Evaluation of the Compensatory 
Wetland Mitigation Program in Iowa 

Objective: This research wi ll focus on characterizing wetland 
mitigation projects at a minimum of 24 random ly se lected 
sites. The research objectives are to do the following: 
■ Determine if project areas meet the definition of a 

jurisdictional wetland, and 
■ Determine degree of compli ance with requirements 

specified in Clean Water Act Section 404 permits. 

Progress: The project final repo11 is being written and wi ll be 
presented in the fall of 2004. 

Reports: None 

Implementation: The results of this study wi ll form the basis of 
more detailed biological , chemical and physical 
investigations of se lected mitigation sites. ln addition, the 
results of this work wi ll provide a means for evaluating 
restoration and construction techniques and provide 
valuab le information toward improving the DOT's 
compensatory wet land mitigation efforts as we respond to 
an increasing number of non-compliance inquiries. The 
results of this work will be integrated with the results of 
additional studies which will be submitted for publication 
in a peer-reviewed journal. 

66 



• . , 
• • • • • • 

I 

TR-501 

Agency: 
Iowa State University 

Principal 
Investigator: 
Radhey S. Sharma 

Research Period: 
January I , 2004 to 
December 31, 2005 

Research Board 
Funding: 
$175,000 

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

Optimization and Management of 
Materials in Earthwork Construction 

Objective: The fo ll owing are the objectives for this project: 
■ 

■ 

■ 

■ 

Thro ugh a forensic study of recent geotechnical 
problems and fai lures in Iowa, identify the impact of 
not doing material management and optim ization. 
Determine appropriate parameter values to use in 
optimizing geotechnical system performance and 
material placement (i.e. shear strength, volumetric 
stabi lity) in particular geotechnical app lications, 
including subgrades, retaining structures, 
embankments, box culverts, and foundations. 
Develop gu idelines (i.e. flow chart) for selection, 
mixing, stabi li zation and/or ground improvement of 
materials that provide desired engineering properties to 
obtain optimal performance for the various 
applications. 
Provide recommendations for Phase II pilot studies and 
development of design tools/software. 

Progress: The project has just started. Literature review (task I) 
and forensic investigation (task 2) are underway. A major 
part of literature review has been completed and two site 
v isits have been completed to analyze the problems related 
to earthwork optimization. 

Reports: None 

Implementation: In addition to the written report, a summary 
sheet wi ll be created, and presentations wi ll be made at 
appropriate local and regional conferences. The 
observations and conclusions from thi s study wi ll provide 
recommendations for better management and optimization 
of on-site and se lect earth materials through the use of new 
ground improvement technologies. State, county, and loca l 
transportation agencies and contractors can implement the 
recommendations for improved geotechnical construction. 
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TR-502 

Agency: 
Iowa State University 
and The University of 
Iowa 

Principal 
Investigator: 
Charles Jahren and 
Hosin "David" Lee 

Research Period: 
November I, 2003 to 
April 30, 2005 

Research Board 
Funding: 
$145,216 (Iowa State 
University - $97,941; 
The University of 
Iowa- $47,275) 

Funding Source: 
0 -

Evaluation of Long Term Field 
Performance of Cold In-Place Recycled 
Roads 

Objective: The objectives of this research project are to develop 
an understanding of the following: 
• 

• 

• 

• 

How the engineering properties of CI PR material , the 
environment, traffic and subgrade conditions influence 
the performance of the C LPR pavement. 
How the engineering prope11ies of CIPR material 
change over time. 
How the mix design and the construction methods 
influence the engineering properties of CIPR materials. 
A rational mix design method and construction quality 
contro l system that is generall y accepted in Io wa. 

Progress: ISU passed inventory information to The U of I to 
conduct pavement distress surveys. 

Reports: None 

Implementation: The result of this study wi ll al low 
transportation officials to make decisions with regard to 
co ld in-place asphalt recycling with more confidence that 
those decisions wi ll result in actual improvements in road 
performance. As road performance improves, road users 
wi ll have more satisfaction with pavement cond ition and 
tax payers wil l obtain more cost effectiveness from 
transportation network investments. 
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TR-503 

Agency: 
Iowa State University 

Principal 
Investigator: 
Vernon R. Schaefer 

Research Period: 
October I , 2003 to 
December 31 , 2004 

Research Board 
Funding: 
$119,412 

Funding Source: 
100% State -
25% Primary funds, 
25% Secondary funds 
and 50% Street funds 

Utility Cut Repair Techniques -
Investigation of Improved Utility Cut 
Repair Techniques to Reduce 
Settlement in Repaired Areas 

Objective: 
■ To identi fy pavement patching techniques that are cost 

effective and durable. Pavement patch techniques will 
be examined on ex ist ing urban streets and rural 
highways. Good and poo r pave ment utility repair 
techniques will be identified. 

■ Research and identify trench subsurface principles that 
minim ize utili ty trench settlement or bridg ing of the 
trench in co ld weather. 

■ Develop a best practices utility repair techniques 
manual fo r state and local jurisdictions, which is a 
synthesis of known fie ld practices and/or documented 
research. A secti on of the manual wi ll contain 
recommended requirements that can be used by 
juri sdi cti ons in their utility permit process. 

Progress: The research team is documenting the li terature and 
practices obtained from several states and Iowa ci ti es 
(Cedar Rap ids, Ames, Council Bluffs , Sioux City, Des 
Moines, Mason C ity, Waterloo, Dubuque, Bettendorf, and 
Davenport). The research team met with Ames City Street 
Maintenance Superv isors, Dave Cole and Dale Weber, on 
April 2, 2004, and obtained samples of backfill mate ri a l 
used in trenches. Thi s materia l will be tested in the 
laboratory. 

Reports: None 

Implementation: The observations and conclusions fro m thi s 
study will prov ide recommendat ions on effective utility cut 
repa irs. State, county, and city transportation 
agenc ies/j urisdicti ons can impl ement the recommendati ons 
for utility cut repairs. It is anti c ipated that the best 
pract ices manual will be incorporated as a chapter in the 
Statewide Urban Design Manual and the speci fi cation 
recommendati ons will be included in the Statewide Urban 
Spec ifications Manua l. 
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TR-504 

Agency: 
Digital Control, Inc. 

Principal 
Investigator: 
LaDon Jones 

Research Period: 
November 1, 2003 to 
December 31, 2004 

Research Board 
Funding: 
$40,000 

Funding Source: 
100% State -
50% Primary funds 
and 50% Secondary 
funds 

Extensions to the Iowa. Culvert 
Hydraulics Software - The Design of 
Energy Dissipators 

Objective: The main objective is the addition of energy 
dissipator design to the Jowa Culvert Hydraulics software. 
The updated software wi ll be ki;1own as the Iowa Culvert 
Hydraulics Software, Version 2.0. The updated version 
wil l be complete ly backward compatible with the current 
version. That is, the user can access files created from the 
current version in the new version without any loss of 
information. 

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

Progress: A contract has been executed between the Iowa DOT 
and Digital Contro l, Inc. to conduct the research. The final 
report and software are expected to be presented to the 
Board in December 2004. 

Reports: None 

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

Agency: 
Iowa State University 

Principal 
Investigator: 
Vernon R. Schaefer 

Research Period: 
October I, 2003 to 
September 30, 2005 

Research Board 
Funding: 
$164,764 

Funding Source: 
50% Federal funds 
and 50% State -
70% Primary funds, 
15% Secondary funds 
and 15% Street funds 

Improving PCC Mix Consistency and 
Production by Mixing Improvements 

Objective: To find optimal mixing procedures for production of 
a homogeneous and workable mixture and quality concrete 
using a two-stage mixing operation. 

Specific Objectives: 
■ To achieve optimal mixing energy and time for a 

homogeneous cementitious material. 
■ To characterize the homogeneity and flow property of 

the pastes. 
■ To invest igate effective methods for coating aggregate 

particles with cement slurry. 
■ To study the effect of the two-stage mixing procedure 

on concrete prope1iies. 
■ To improve production rates. 

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

Reports: None 

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

Agency: 
Iowa State University 

Principal 
Investigator: 
Vernon R. Schaefer and 
Robert A. Lohnes 

Research Period: 
October I, 2003 to 
March 31, 2005 

Research Board 
Funding: 
$107,070 

Funding Source: 
100% State -
100% Secondary 
funds 

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

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

Progress: Dust measurement equipment has been purchased. 
The test locations in Story County have been selected and a 
test protocol developed. A wet spring delayed application 
of treatments until late May and continued rain hampered 
data co llection. Initial measurements were completed in 
early July. 

Reports: None 

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

Agency: 
Iowa State University 

Principal 
Investigator: 
Charles Jahren 

Research Period: 
November 1, 2003 to 
December 31 , 2005 

Research Board 
Funding: 
$86,373 

Funding Source: 
100% State -
20% Primary funds, 
20% Secondary funds 
and 60% Street funds 

Thin Maintenance SL1rfaces - Phase Ill -
Municipal Streets and Low Volume 
Rural Roads 

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

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

municipalities 

Progress: The literature review is mostly complete. Test 
locations have been selected. Work has begun to develop 
technology transfer material. 

Reports: None 

Implementation: The technology transfer program will be based 
on the findings from Phase I and II of this research 
program. Researchers will work with a focus group of the 
target audience to develop effective material. 
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TR-508 

Agency: 
Iowa State University 

Principal 
Investigator: 
Dale Harrington 

Research Period: 
December 1, 2003 to 
November 30, 2005 

Research Board 
Funding: 
$207,800 

Funding Source: 
100% State -
33.3% Primary funds, 
33.4% Secondary 
funds and 33.3% 
Street funds 

Design Guide and Construction 
Specifications for NPDES Site Runoff 
Control 

Objective: Update and publish a revised erosion control section 
in the SUDAS Urban Design Standards and Urban 
Standard Specifications in order to provide additional tools 
for designers and contractors to meet the requirements of 
National Pollution Discharge Elimination System (NPDES) 
Phase 11 Stormwater Regulations. Issue addenda to the two 
SU DAS manuals and place the contents of the erosion and 
sedimentation control on the Web. Assist Iowa DOT to 
upgrade its design standards and specifications for Iowa 
DOT's and counties' rural projects . 

Progress: A draft outline and format for the erosion and 
sediment contro l chapter has been developed. Interim 
BMP design standards are being developed. This will serve 
as the main source for information until the manual is 
completed. 

Reports: None 

Implementation: Will provide Iowa Municipal Separate Storm 
Sewer Systems entities and design engineers a reference 
and design handbook for selection and implementation of 
water quality based BMP for stormwater management. The 
design procedures and spec ifications shou ld facil itate the 
adoption of water quality based storm water management by 
Iowa communities. 
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TR-509 

Agency: 
Iowa State University 

Principal 
Investigator: 
Brian J. Coree 

Research Period: 
November 1, 2003 to 
January 31, 2005 

Research Board 
Funding: 
$75,003 

Funding Source: 
100% State -
80% Primary funds, 
l 0% Secondary funds 
and l 0% Street funds 

AASHTO 2002 Pavement Guide . 
Implementation Plan - Phases I and II 

Objective: The objective is to formalize a process leading to an 
approved implementation plan by July 2004. 

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

Reports: None 

Implementation: The benefits that may accrue from this project 
include the following: 
■ A detailed analysis of the Design Guide by 

knowledgeable faculty and Iowa DOT staff. 
■ An examination of the data-readiness of Iowa DOT for 

implementation. 
■ A sensitivity study to identify those factors of specific 

importance to implementation in Iowa. 
■ A phased approach to implementation over four years, 

with which the background, the basics, the testing and 
use of the new guide can be developed in an orderly 
fashion. 

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

Agency: 
Iowa State University 

Principal 
Investigator: 
Max Porter 

Research Period: 
February 1, 2004 to 
October 31, 2005 

Research Board 
Funding: 
$57,992 

Funding Source: 
56.2% Federal funds, 
11.2% other sources 
and 32.6% State -
80% Primary funds 
and 20% Secondary 
funds 

Laboratory Study of Structural 
Behavior of Alternative Dowel Bars 

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

Progress: A total of 18 concrete specimens have been cast 
(using 1/8 - and½ inch gap) with three dowel types: 
elliptical stee l, circular stee l and elliptical GFRP. Three 
specimens included stra in gages. Specimens are ready to 
be tested. Mode ls are being developed using finite element 
analysis for the AASHTO T253-76 test setup and using the 
st iffness matrix method for a beam on elastic foundation . 

Reports: None 

Implementation: Implementation is to be done via 
recommendations to the fo llowing: 
■ State DOTs for improved dowel bar design 
■ AASHTO for an improved test procedure to replace the 

current T253 
■ FH WA for improved dowel bar design. 
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TR-511 

Agency: 
Iowa State University 

Principal 
Investigator: 
James K. Cable 

Research Period: 
February l, 2004 to 
September 30, 2005 

Research Board 
Funding: 
$101,578 

Funding Source: 
52.8% Federal funds, 
2.6% State In-kind 
and 44.6% State -
45% Primary funds, 
50% Secondary funds 
and 5% Street funds 

Design and Construc;tion Procedures 
for Concrete Overlay and Widening of 
Existing Pavements 

Objective: The objectives of this research are as follows: 
■ 

■ 

■ 

■ 

Conduct a structural analysis of the overlay and 
widening unit contributions to stress reductions and 
extended pavement life of the composite pavement. 
Develop construction guidelines for construction of thin 
concrete overlays and widening units and a catalog of 
designs employed. 
Develop overlay design procedures for the thin PCC 
overlays and widening units. 
Validate the structural and design procedure with field 
load tests and strain measures for the various pavement 
layers of the existing pavements. 

Progress: Planning for installation of temperature probes and 
strain gages at some 18 locations in the pavement has been 
completed. Installation and monitoring will begin in 
summer 2004. The data will be used to develop and 
calibrate the design model. 

Reports: None 

Implementation: The results will be implemented in several 
ways: 
■ Presentation of the design manual with city, county, 

state, and national groups during their annual meetings 
or through special workshops. 

■ Development of demonstration projects with specific 
county, city and state engineers in selected Iowa 
highway districts to illustrate the process. 

77 



TR-512 

Agency: 
Iowa State University 

Principal 
Investigator: 
James K. Cable 

Research Period: 
February I, 2004 to 
December 31, 2004 

Research Board 
Funding: 
$75,000 

Funding Source: 
20% Federal funds, 
46.5% other sources 
and 33.5% State -
45% Primary funds, 
45% Secondary funds 
and 10% Street funds 

Measuring Pavement ~rofile at the 
Slipform Paver 

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

Progress: The test sections have been designed and a project 
selected for the testing. Testing will be perfonned in July 
and August 2004 on U.S. 30 near Le Grand , Iowa. 

Reports: None 

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

Secondly, a series of demonstration projects using different 
paving train equipment models and makes with the 
profiling equipment to compare the results to conventional 
measurements and processes would be developed for state 
and local projects. 
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TR-513 

Agency: 
The University of Iowa -
Office of the State 
Archaeologist 

Principal 
Investigator: 
Joe Alan Artz 

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

Research Board 
Funding: 
$50,000 

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

Decision Support Mqdel for Assessing 
Archaeological Survey Needs for 
Bridge Replacement Projects in Iowa 

Objective: The Decision Support Model will leverage Iowa 
DOT's 30-year investment in archaeological survey to 
create a tool for evaluating the archaeological potential of 
bridge replacement projects. The following objectives will 
be achieved : 
■ Evaluate data from previous archaeological surveys of 

bridge replacements with regard to their ability to detect 
buried archaeological sites. 

■ Identify critical variables that influence the presence, 
preservation, and relative age of cultural deposits in a 
proposed bridge replacement ' s Area of Potential Effect. 

■ Develop a Decision Support Model that allows project 
planners and their archaeological consultants to apply 
the critical variables in evaluating the archaeological 
potential of proposed bridge replacement projects . 

■ Develop a handbook in pdf format containing guidance 
and best practices for using the Decision Support Model 

■ Develop recommendations for further research to 
improve, test, and extend the Decision Support Model. 

Progress: As a framework for evaluating survey data and 
modeling archaeological potential , a GlS was developed. 
A total of 1,870 reports on Phase I archaeological survey 
projects that included a bridge were examined to identify 
the extent and methodology of subsurface testing. For each 
report, data on testing methodology, numbers of tests , and 
depth of testing were compiled in an Access database. Only 
tests conducted in areas mapped as alluvial soils were 
considered in compiling data . 

Reports: None 

Implementation: The Decision Support Model will be used at 
the local level by city, county, and district engineers, at the 
state level by State Historical Preservation Office and Iowa 
DOT, and by archaeological and engineering/ 
environmental consultants at the individual project level. 
Self-training will be provided to some extent by the User ' s 
Manual , but some amount of hands-on , instructor-led 
training may also be needed. 
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TR-514 

Agency: 
Iowa State University 

Principal 
Investigator: 
Duane Smith 

Research Period: 
May I, 2004 to April 
30, 2005 

Research Board 
Funding: 
$64,991 

Funding Source: 
100% State -
100% Secondary 
funds 

Development of a Manµal of Practice 
for Roadway Maintenance Workers 

Objective: The objective of this project is to prepare a 
maintenance practices manual for county road workers and 
supervisors for use as a training and reference tool. The 
manual will be topical with eac11 maintenance activity 
covered in a sho11 chapter that wi ll offer concise 
information targeted to equipment operators (backhoe 
operators and truck drivers) and other workers who actually 
perform the maintenance work. Ideal ly, the chapters wou ld 
form the backbone for a "tool box talk" safety and training 
program. 

Progress: The steering committee has been se lected and 
planning meetings are scheduled. Handbooks have been 
gathered and categorized. 

Reports: None 

Implementation: Presentations to introduce and exp lain the 
handbook wi ll be made to county engineers and 
transportation professionals at conferences and workshops. 
The manual wil l be highlighted in Iowa's Local Technical 
Ass istance Program (LT AP) publication, Tech News , and 
technical artic les wi ll be developed incorporating the 
research findings . It is ant ic ipated a one-day workshop on 
the manual wi ll most like ly be developed, and wi ll be 
provided for maintenance workers at many locations 
around the state over the next several years through the 
Jowa LTAP. 
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TR-515 

Agency: 
The University of Iowa 

Principal 
Investigator: 
Robert Ettema and 
Thanos Papanicolaou 

Research Period: 
April l , 2004 to 
March 31 , 2005 

Research Board 
Funding: 
$80,816 

Funding Source: 
100% State -
40% Primary funds, 
55% Secondary funds 
and 5% Street funds 

A Guide for Monitori.ng and Protecting 
Bridge Waterways Against Scour 

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

Progress: The research is fully underway with the first four 
tasks to be completed under the project: I ) Establ ish an 
advisory panel of engineers from DOT, counties, and cities 
to seek input regarding the structure and content of manual. 
2) Prepare a preliminary, detailed outline for manual. 3) 
Meet engineers to discuss monitoring procedure. 4) 
Review the bridge-waterway portions of the monitoring 
procedures presently in use by DOT, counties, and cities. 

Reports: None 

Implementation: The primary product of this project will be a 
practical manual that wi ll aid engineers to monitor bridge 
waterways. If deemed necessary, the manual cou ld be 
introduced and exp la ined in a workshop setting . 

Waterway scour threatens bridge abutment and embankment. 
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TR-516 

Agency: 
Iowa State University 

Principal 
Investigator: 
David J. White 

Research Period: 
May 1, 2004 to April 
30, 2008 

Research Board 
Funding: 
$40,000 

Funding Source: 
100% State-
75% Primary funds, 
15% Secondary funds 
and 10% Street funds 

Measurement of Seasonal Changes . 
and Spatial Variation in Pavement 
Subgrade Support Properties - A Link 
to Pavement Performance 

Objective: 
■ 

■ 

■ 

Conduct field tests on newl y compacted subgrade (after 
construction and prior to paving) to document spat ial 
variation in stiffness parameters, 
Monitor changes in subgrade stiffness due to seasonal 
variation in moisture and temperature, and 
Measure the influence of matric suction (difference of 
pore air pressure and pore water pressure) and the water 
content of the soi l in the laboratory to estab li sh a 
database for Iowa soil types. 

Progress: A contract has been executed between the Iowa DOT 
and ISU to conduct the research. 

Reports: None 

Implementation: The resulting technology transfer wi ll be 
incorporated into the final report of the Embankment 
Quality Phase IV TR-492 project. It is envis ioned that the 
conclusions wi ll be used as a basis for developing proposed 
statewide specification changes. 

The research findings and conclusions will be disseminated 
through electronic distribution of the final report, the Iowa 
DOT and CTRE' s Websites, and through local/regional 
presentation. It is also expected that the final 
recommendations will be implemented at the national level 
through publication of technical papers and presentation at 
TRB in Washington, D.C. 
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TR-517 

Agency: 
University of Nebraska-· 
Lincoln 

Principal 
Investigator: 
Dean L. Sicking and 
Ronald K. Faller 

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

Research Board 
Funding: 
$24,995 

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

Guidelines for Safety Treatment of 
Roadside Culverts 

Objective: General guidelines will be developed for safety 
treatment a lternatives for cross-drainage culverts. Cost­
effective analysis procedures will be utilized to determine 
traffic characteristics and roadside geometries for which 
each of the above safety treatments are most cost­
beneficial. 

Progress: A contract has been initi ated between the Iowa DOT 
and the University of Nebraska - Lincoln to conduct the 
research. 

Reports: None 

Implementation: Generalized guidelines for safety treatment of 
cross-drainage culve11s w ill great ly simpli fy development 
of plans for 3R projects. These guidelines wi ll provide 
reasonably accurate and consistent safety treatment designs 
for roadside cross-drainage culverts. Further, the 
simplified design guidel ines will significantl y reduce the 
effort required to develop safety treatment plans for 
roadside cross-drainage cu lverts. 

It is ant icipated that the Iowa DOT wi ll be able to 
immediately implement the simplifi ed design guidelines 
developed under the study proposed herein. A short 
sem inar wi ll be presented at the end of this study in order to 
train Iowa highway designers in the application of the 
guidelines. 
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TR-518 

Agency: 
Iowa State University 
and Robert J. Dexter 

Principal 
Investigator: 
Terry J. Wipf and Robert 
J. Dexter 

Research Period: 
July I , 2004 to 
December 31, 2005 

Research Board 
Funding: 
$80,819 (Iowa State 
University - $59,519; 
Robert J. Dexter -
$21 ,300) 

Funding Source: 
100% State -
100% Prim~ fwtds 

Monitoring Wind-lnduc~d 
Vibrations/Stresses in a High-Mast 
Lighting Tower 

Objective: A high-mast tower in the 1-35/U.S. 18 interchange 
near Clear Lake needs to be instrumented and monitored 
for at least one year to determine the type of vibrations and 
stress ranges that are being induced at various wind 
velocities. The natural frequencies and damping 
characteristics of a number of towers also need to be 
determined. 

The objective of this research is to co ll ect long-term 
behavior information on the performance of one of the 
eight high-mast li ghti ng towers in the 1-35/U.S. 18 
interchange near Clear Lake, IA, for the purpose of 
validating assumptions made by others in an analytical 
investigation of these and simi lar towers . 

The natural frequenc ies and damping characteristics of a 
number of towers need to be determined because they are 
very important in the investigation/evaluation of towers. 

Progress: A contract has been executed between the Iowa DOT 
and ISU to conduct the research. 

Reports: None 

Implementation: The research will likely provide information to 
revise/ improve the AASHTO Standard Specifications for 
Structural Suppo11s for Highway Signs, Luminaries, and 
Traffic Signals. This, in turn, would improve the design of 
future new towers and the retrofit of existing towers not 
on ly in Iowa but nationwide. 

The research has the potential to result in considerable 
sav ings for the Iowa DOT in inspection manpower and 
tower retrofit/replacement costs. 
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TR-519 

Agency: 
United States Geological 
Survey (USGS) 

Principal 
Investigator: 
David Eash 

Research Period: 
June l , 2004 to 
September 30, 2006 

Research Board 
Funding: 
$78,000 

Funding Source: 
44.3% Federal funds 
and 55.7% State -
45% Primary funds, 
45% Secondary funds 
and 10% Street funds 

Developing Flood-Frequency 
Discharge Estimation Methods for 
Small Basins in Iowa 

Objective: The objectives of this study are to develop and 
evaluate flood-frequency discharge estimation methods for 
rural , ungaged streams in Iowa with drainage areas less 
than 50 sq uare miles. Specifics objectives are to: 

• Develop regional regression equations, which only 
include basin characteristics that are cons idered easy for 
users to apply, to estimate 2-, 5-, I 0-, 25-, 50-, I 00-, 200-, 
and 500-year flood-frequency discharges. 

• Develop a probabilistic rational method, from a base 
runoff coefficient map developed for Iowa, to estimate 
2-, 5- I 0-, 25 -, 50-, and I 00-year flood-frequency 
discharges. 

• Evaluate the predictive acc uracy of flood-frequency 
discharge estimates calculated using the newly 
developed regional regression eq uations, the 
probabilistic rational method , the 200 I regional 
regression eq uations, and the Iowa Runoff Chart by 
comparing est imates computed using these four 
methods to estimates computing using Bulletin 17B 
flood-frequency analyses. 

Progress: A contract has been executed between the Iowa DOT 
and the USGS to conduct the research. 

Reports: None 

Implementation: This study wi ll provide a flood-estimation 
method that will enab le engineers, managers, and planners 
to estimate flood-frequency discharges for small drainage 
basins with great predictive accuracy. Regional regression 
equations developed in th is study will only inc lude basin 
characteristics that are considered easy for users to apply. 
The probabilistic rational method of flood estimation 
developed in this study w ill present runoff coefficient and 
rainfall frequency maps of the state from which users wi ll 
determine runoff and rainfall values for small drainage 
basins. The study w ill produce a standard USGS Scientific 
Investigation Report that wi ll describe the study and 
present example app li cations of flood-estimation methods. 
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TR-520 

Agency: 
Iowa State University 

Principal 
Investigator: 
James K. Cable 

Research Period: 
August 1, 2004 to 
July 31, 2008 

Research Board 
Funding: 
$146,708 

Funding Source: 
100% State -
95% Secondary funds 
and 5% Street funds 

Evaluation of Dowel Bar Retrofits for . 
Local Road Pavements 

Objective: This research seeks to provide the following: 
■ Evaluate the feasibi lity of using elliptical or round 

dowels to retrofit an 8-inch depth local road pavement 
as part of a retrofit/grind rehabilitation project. 

■ Evaluate the impact of applying two, three or four 
dowels in the outer wheel path only on pavement 
performance. 

■ Evaluate the impact of utilizing FRP or steel dowels in 
the retrofit of the test pavement, on long-term 
performance. 

■ Determinate the relative cost of el liptical shaped dowels 
(FRP and steel) for the retrofit project. 

Progress: A contract has been executed between the Iowa DOT 
and ISU to conduct the research. 

Reports: None 

Implementation: The report wi ll provide guidance to counties 
and cities on the fo llowing: 
■ Relative number of dowels per joint required to achieve 

a given leve l of performance. 
■ Relative costs versus performance of the various dowel 

material types. 
■ Potential benefits of dowel bar retrofits versus overlay 

a lternatives for this type of pavement rehabilitation. 

The results of this research are expected to provide 
guidance to local government officials in the use of dowel 
bar retrofits as a method of rehabilitation. This will 
provide local governments with an alternative to extensive 
overlays or reconstruction of such pavements. 
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HR-1027 

Agency: 
Iowa Department of 
Transportation 

Principal 
Investigator: 
Edward J. Engle 

Research Period: 
March 1980, on-going 

Research Board 
Funding: 
$70,000/year (covers 
salary and state share 
of costs for FICA, 
IPERS, health 
insurance, vehicle 
costs and expenses) 

Funding Source: 
100% State -
I 00% Secondary 
funds 

Secondary Road Re~earch 
Coordinator 

Objective: To maintain research liaison with all county 
engineers and solicit new, innovative and progressive ideas ; 
to actively promote secondary research for solutions to 
problems and ideas that wil1 improve quality and reduce 
costs. 

Progress: Ed Engle continues to visit with many county 
engineers to discuss problems being encountered by the 
secondary road departments and to discuss present research 
projects during the year. At present, there are 
approximately I 5 active research projects that involve 
counties, including secondary projects with consultants. 
The coordinator assists these counties with special testing, 
evaluation, and writing of construction and final reports 
necessary to the research. He has also been keeping county 
engineers updated on the changes in the IHRB operating 
procedures. 

Reports: None 

Implementation: There are many problems that are unique to 
the secondary road system in 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 allows for timely technology 
transfer between the counties . 
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HR-1081 

Agency: 
Iowa State University 

Principal 
Investigator: 
Scott Schlorholtz 

Research Period: 
January 1, 2003 to 
December 31, 2004 

Research Board 
Funding: 
$25,000 

Funding Source: 
100% State-
I 00% Primary funds 

Development of ln-Sit1;1 Detection 
Methods for Material Related Distress 
(MRD) in Concrete Pavements, Phase II 
Extension 

Objective: The research is designed to evaluate and develop 
methods to detect and quantify material-related distress in 
PCC pavements by completing the following: I) Identify 
current techniques (preferably nondestructive) that can be 
used to identify the condition of the aggregates and the 
cement paste throughout the depth of the Portland cement 
pavement at any given time in the life of the pavement. 
2) Identify the gaps in the current NOT methods for 
identification of MRD. 3) Evaluate the most promising 
MRD methods identified in the Phase I effort. 

Progress: The ground penetrating radar system can easi ly map 
the location of the rebar in concrete slabs. Three­
dimensional representations of the objects can be easily 
created if the data is collected in an organized fash ion. 
Results for detecting alkali silica reaction expansion and 
cracking are less clear, al though there is clearly a loss of 
signal in the region where cracking wou ld be expected . 
The test slabs are being monitored weekly to refine the 
measurements . 

The pavement profile scanner is expected to be in Iowa in 
late July and August of 2004. The system wi ll be used to 
recollect data from the four field sites that were 
documented in the phase I report. The new results wi ll be 
compared to the test results obtained in 2003 to see if 
system refinements have impacted the quality of the data 
produced by the pavement profile scanner. 

Reports: None 

Implementation: The results of the previous Iowa research and 
development efforts and the evaluation of the MRD methods 
shou ld be communicated to the general highway industry 
through newsletters, electronic media and workshops for the 
lCPA, ICEA, and APWA members. 

The method developed for distress identifi cation should be 
demonstrated through workshops in various parts of the state 
for consultants, state and local government persons to view. 
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