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Appendix D: Checklist of Inspection Tools |

1 Wisk broom
Wire brushes with Scrapers
2 Flat bladed screwdriver
1 Pocket knife
2 Ice picks
2 Hammers
2 Tool belts with tool pouches
pairs of leather gloves
safety glasses
. dusk masks :
. 2 large flashlights and 2 small flashlights
. Extra batteries
. 2 25’ Pocket tape measures
. 1 100’ tape
.1 12” ruler
. 1 Thermometer
. 1 Tiltmeter
. 1 Protractor
. Clipboards
. 144 piece box of chalk
. pack of waterproof red crayons
. 2 Lighted magnifying glasses
. “C”-clamps
. hard hats
. reflective vests
. 220’ Ladders
. 2 Safety Harnesses
. 40 Orange Construction Cones
. A Collapsible Construction Sign “Men at Work” or “Shoulder Work”
. Flashing Arrow Signal (We will display the “line” to signal caution)
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millimeter

. A small ruler that will read the thickness of a crack in thousandths of an inch or tenths of a
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Appendix E: Traffic Control Plan for a Shoulder Closure

Cones

........ \ 25
I |
& 7'y /
Speed Limit * Start the taper at 250
10= dist in feet feet from the Bridge

and space cones at 20
feet intervals.
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Appendix F: Traffic Control Equipment

Van (with working hazard lights)

Flashing Arrow Signal (We will display the “line” to signal caution)

30-40 Orange Construction Cones (To provide shoulder closure and to establish a work zone)
A “Men at Work” or “Shoulder Work” collapsible construction sign

Cherry Picker (lift)

Shadow Vehicle (Crash Vehicle)

“Reduce Speed Limit”

N R =

Cones
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Appendix G: Multi-State Survey Instrument

Appendix G-1. Survey Sent to State Departments of Tranéportation

MULTI-STATE SURVEY OF D.O.T. PRACTICES RELATED TO THE INSPECTION,
ASSESSMENT, AND REHABILITATION OF PRESTRESSED CONCRETE I-BEAMS

CONTACT INFORMATION

1. Please tell us about yourself:
Name: e e etrereeretetia e iere et aeseeteieeeseseieeeesareraratann
Title / POSITION:  ceviiiiiiiiciiiiicii it s sae s
ABEINCY: oot et s a e s r e e s s
Telephone NO.: it e s esaesre e
E-mail Address: .o

PRACTICES

2. What documents does your agency reference for the inspection or assessment of
bridges? '
FHW A Bridge Inspector's Training Manual................... Yes / No
AASHTO Manual for Condition Evaluation of Bridges Yes / No
Other Document (NAME):  ..ovceevievrereeviienreree et eseeereeeresnneens
Other Document (NAME):  c.ovvevrevevieieeiniesrisieseseeitesaesresseseessseseesseens
Other Document (NAME):  ..eovvvverierrerienrinienrisrsressessresesseeressessnensesseens
Other Document (NAME):  .oovveeiinerierrerineeeeereneereeereeesreseeseessesvesae e
Contact Person / Phone No.
for Additional Information:  .......cccoviivenieninni s

3. Does your agency follow supplemental inspection or assessment guidelines specifically
for prestressed concrete bridge I-beams?
Document (NAIME):  .vvvcvvceeererrreenierieesreninereessseressseesseensesssessesssesssessnes
Document (NAIME):  covvvcerevriererrieeieenseieesaesessresnesssessesssessessresssessees
Contact Person / Phone No.
for Additional Information:  .......cccecvcnenenicicnine s

4. Besides visual inspection and hammer sounding of the surface, what techniques are your
agency using to inspect and assess prestressed concrete bridge I-beams?

...................................................................................................................
...................................................................................................................
...................................................................................................................

...................................................................................................................
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5. What documents does your agency reference for the rehabilitation of prestressed
concrete bridge I-beam ends?

NCHRP RePOItS...cocveiverienerieriiineniensinieesiesesesereseesanns Yes / No

ACI Concrete Repair Manual .........c.covceeeveveernvnvennnnnne. Yes / No

DOT Specifications.........cocevivininineninenneeenenenenens Yes / No
Consultant Recommendations ..........ceceeveeeecerrrnveerenvnennens Yes / No
Other Document (NAME):  ..ovvcivinieiiiiiinericie et sre s
‘Other Document (NAME):  .ovveveveerirevreiesiesieeieseesseseessesseresssesseessesseens
Other Document (NAME):  ..eovivveieeriirreecerreee st eee e srae e srees
Other Document (NAME):  cvvcvveeieinrieerenienirneseseesieinsseesesssesseseeesvesnns
Contact Person / Phone No.
for Additional Information:  .....ccccoveeiiiininn e e

DATA MANAGEMENT

6. What application does your agency use to maintain bridge inspection structural/safety
data? . '
Transportation Management System (TMS).........cou...... Yes / No
Internal Application ........ccccevvevcerienvieenrseennierennreniessennnes Yes / No
Other Application (name):
Contact Person / Phone No.
for Additional Information:  ......c.ccccoiiiiniiinn e

7. Does your state gather specific data on prestressed concrete bridge I-beam end
conditions? (Other than in a comment field on a NBI form, end region observations not
- currently required to be documented by NBIS)
Yes
No
If "Yes", Contact Person / Phone No.
for Additional Information:  ....cccociiiiiecinn s

REPORTS

8. Are you aware of any prestressed concrete bridge I-beam end rehabilitation or
preventative maintenance projects in your state that have been documented in a report
or are on-going?

Yes (Please liSt):  covieiceriniinretrieerce et seaene e
No

If "Yes", Contact Person / Phone No.

for Additional Information:  .......ccoceiieivnrininie s

9. Do you object to our research team contacting you?
Yes | :
No '
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OTHER COMMENTS

L0uucueririnrinniennsnianisssnessssssnssasnssessesssssssssnsansasssssssnssssssssasssssssssasenasassennsencanenes You are encouraged
to clarify any of responses to this survey below or provide additional comments relating

to prestressed concrete I-beam inspection, assessment, or rehabilitation.

.............................................................................................................
..................................................................................................................
..................................................................................................................
..................................................................................................................
..................................................................................................................

..................................................................................................................

Fax or e-mail completed surveys to:

Roger Till, P.E.

Engineer of Structural Research
MDOT Secondary Complex

8885 Ricks Road, Lansing, MI 48909
517/322-5682

fax: 517/322-5664
tillr@mdot.state.mi.us

For additional information and survey results, you may contact Dr. Ahlborn or Mr. Kasper

at Michigan Technological University. Their contact information is listed below.

Tess Ahlborn, Ph.D., P.E.

Assistant Professor

Civil and Environmental Eng. Dept. - Michigan Technological University
1400 Townsend Drive, Houghton, MI 49931-1295

906/487-2625

fax: 906/487-1620

tess@mtu.edu

James M. Kasper, P.E.

Graduate Research Assistant

Civil and Environmental Eng. Dept. - Michigan Technological University
1400 Townsend Drive, Houghton, MI 49931-1295

906/487-1952

fax: 906/487-1620

jmkasper@mtu.edu
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Appendix G-2. Cover Letter for Multi-state Survey Instrument

Date: June 21, 2001

To: MDOT List-serve

From: . Roger Till, P.E., Engineer of Structural Research -MDOT

Copy: Michigan Technological University (Dr. Tess Ahlborn, Mr. James Kasper)
Wayne State University (Dr. Haluk Aktan, Dr. Anna Ovanesova)

Subject:  Practices Related to the Evaluation and Repair of Prestressed Concrete Bridge I-
Beams with End Deterioration

The Michigan Department of Transportation (MDOT) is engaged in a research project with the
Center for Structural Durability, a collaborative effort between Michigan Technological
University and Wayne State University. This project involves development/refinement of an
inspection procedure for existing prestressed concrete bridge I-beam ends and development of a
repair technique for deteriorated ends. MDOT has recognized that beam end distresses may be
detrimental to shear, flexure, and bearing capacity of prestressed concrete beams and aims to
develop cost-effective solutions for these problems.

For this project, our work has been focused exclusively on prestressed concrete I-beams.
Documentation of applicable projects or research performed in your state may have been
identified in an on-going literature review. However, additional information is needed to
identify the most effective current evaluation and repair practices for the end regions of
prestressed concrete I-beams.

You may either indicate your responses directly in a reply e-mail to me or on a hardcopy.
Hardcopy responses should be faxed to my attention at 517/322-5664. I anticipate this survey
will take approximately 10 minutes to complete.

Please complete the following survey and return by July 16, 2001.

Thank you for taking time to complete the survey. Your input is valuable to MDOT, the
research team, and eventually your agency. Additional information and survey results may be
obtained through Dr. Ahlborn or Mr. Kasper at Michigan Technological University. Their
contact information-is listed below.

Best regards,

Roger Till, P.E.
Engineer of Structural Research -MDOT

Tess Ahlbom, Ph.D., P.E.
Assistant Professor
Civil and Environmental Eng. Dept. - Michigan Technological University
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1400 Townsend Drive, Houghton, MI 49931-1295
906/487-2625
fax: 906/487-1620

tess@mtu.edu

James M. Kasper, P.E.

Graduate Research Assistant

Civil and Environmental Eng. Dept. - Michigan Technological University
1400 Townsend Drive, Houghton, M1 49931-1295

906/487-1952

fax: 906/487-1620

imkasper@mtu.edu
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Appendix J: Suggested Preventive Maintenance (PM)/Repair
Techniques for Distressed Prestressed Concrete I-Beam Ends

1.0 Structure Modification Methods
1.1 Deck Modifications v
1.1.1 Joint Repair v v
1.1.2 New Joint v v
1.1.3 Overlay v v
1.1.4 New CLL Deck 4 v
1.2 Support Member Modification v
1.2.1 New Haunch v
1.2.2 New Bearings v v
1.3 Primary Framing Modification v
1.3.1 Supplemental Beam v
1.3.2 Full Beam Replacement v
Partial Depth Beam Repair (See 5.0) v v

1.4 Secondary Framing Modification v
1.4.1 Replace Diaphragms v
2.0 Surface Insulating Methods
2.1 Penetrating Sealers v
2.1.1. Silane v
2.1.2 Siloxane v
2.1.3 Drying Oils v
2.2 Surface Sealers v
22.1 Acrylics v
222 MMA 4
2.2.3 HMMA v
2.3 Coatings v
2.3.1 Bituminous Materials v
2.3.2 Polyesters v
233 Urethanes v
234 Epoxies v
23.5 Neoprene v
2.3.6 Coal-Tar Epoxy 4
2.3.7 Mortars & Grouts v
23.8 Sheet Rubber v
2.3.9 Acrylics v
2.3.10 MMA v
2.3.11 HMMA v
2.4 Crack Sealants v

Partial Depth Beam Repair (See 5.0) v v
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3.0 Electron Control Methods

3.1 Surface Applied Corrosion Inhibitors v

3.1.1 Vapor Phase 4

3.1.2 Liquid Phase v

3.1.3 Organic v

3.14 Inorganic v

3.2 Surface Applied Sacrificial Anodes v

3.3 Internally applied Sacrificial Anodes v v
3.4 Impressed Current Cathodic Protection v
3.5 Partial Depth Beam Repair (See 5.0)

4.0 Environment Modifying Methods

4.1 Chloride Ion Extraction v

42 Re-Alkalization v

4.2.1 DC Current Impressed v

422 Surface Applied Barriers v

4.3 Partial Depth Beam Repair (See 5.0) v v
5.0 Partial Depth Beam Repair v v
5.1 Concrete Removal v v
5.1.1 Hydrodemoloition v v
5.1.2 Breakers v v
5.1.3 Sawing v v
52 Concrete Surface Preparation v v
5.2.1 Compressed Air v v
52.2 High Pressure Water v v
5.2.3 Grit Blasting v v
52.4 Sand Blasting v v
5.2.5 Scabbling v v
5.2.6 Wire Brushing v v
5.2.7 Breakers v v
5.3 Reinforcement Surface Cleaning v v
53.1 High Pressure Water v v
5.3.2 Grit Blasting v v
53.3 Sand Blasting v v
5.3.4 Scabbling v v
5.3.5 Wire Brushing v v
5.4 Reinforcement Surface Preparation v v
5.4.1 Epoxies v v
5.4.2 Liquid Corrosion Inhibitors v v
5.4.3 Zinc-rich Paint v v
5.4.4 Concrete Mortar v v
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que De

5.5 Internal Strengthening 4 4
5.5.1 Weld-splice Bars . 4 v
552 Mechanically Couple Bars v v
5.5.3 Lap Bars v v
5.54 Other Internal Reinforcement v v
5.6 Enhanced Durability (In addition to repair materials) v v
5.6.1 Cathodic Protection v v
5.6.2 Corrosion Inhibitors v v
5.7 Repair Materials v v
5.7.1 Binder v v
5.7.1.1 Portland Cement v v
5712 Epoxy 4 v
5.7.1.3 Magnesium Portland Cement v v
5.7.2 Aggregate : v v
5.7.2.1 Fine 4 4
5.7.2.2 Coarse v v
5.7.3 Fillers v v
5.73.1 Fly Ash v v
57.3.2 Silica Fume v v
5.7.4 Polymer Modifiers 4 4
5.7.4.1 SBR (latex) v v
5.7.4.2 Others v 4
5.7.5 Fiber Reinforcement v v
5.7.5.1 Steel Strand v v
5752 Fiberglass v 4
5.7.6 Chemical Modifiers v v
5.8 Placement and Formwork v v
5.8.1 Cast-in-place v v
5.8.2 Form and Pump v v
5.8.3 Pre-placed Aggregate v v
5.8.4 Shotcrete v 4
5.8.5 Hand Applied v v
5.9 v v
5.9.1 Membrane v v
592 Moist v v

CENTER FOR STRUCTURAL DURABILITY — CAUSES & CURES FOR PC BEAM END DETERIORATION

366





