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1. Project
Title: Titanium for Strengthening Existing Reinforced Concrete Bridges
SPR#775

2. Project Investigator

Dr. Christopher Higgins, Professor
Oregon State University

Civil and Constr. Engr.

348 Owen Hall

Corvallis, OR 97331-3212

Phone: (541) 737-8869

Email: chris.higgins@oregonstate.edu

3. Project Coordinator

Norris Shippen
Phone: (503) 986-3538
E-mail: Norris.Shippen@odot.state.or.us

4, Key Dates

Project start date: July 1, 2014
Project completion date: September 30, 2016
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5. Project Status (Completed by project investigator)

Task 1: Literature Review
Percent completed reported in last quarterly report: 80%
Percent completed after this quarter: 100%

Key Progress-To-Date

e Literature relevant to external flexural strengthening (not bonded) and NSM bonded
applications for shear has been collected.

e Literature relevant to external strengthening has been collected and synthesized.

e Literature relevant to NSM applications for shear has been collected.

Specific Progress This Quarter

e None
Problems
e None

Work Planned for Next Quarter
e None

Task 2: Splicing Methods for Titanium Reinforcing
Percent completed reported in last quarterly report: 100%
Percent completed after this quarter: 100%

Key Progress-To-Date
e None

Specific Progress This Quarter

e None
Problems
e None

Work Planned for Next Quarter
e None

Task 3: Unbonded Strengthening Methods for Titanium Reinforcing
Percent completed reported in last quarterly report:100%
Percent completed after this quarter:100%

Key Progress-To-Date

e Formwork for girder specimens constructed.
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e Developing analytical model for unbonded specimens to develop design alternatives.
Designed retrofit concept for T-specimens.

e Tests of unbonded flexural specimens complete.

e Bond beams constructed.

Specific Progress This Quarter
e Reporting complete

Problems
e None

Work Planned for Next Quarter
e None

Task 4: Shear Strengthening Method with Titanium Reinforcing
Percent completed reported in last quarterly report:100%
Percent completed after this quarter: 100%

Key Progress-To-Date

e Formwork for specimens complete.
Designed shear specimens.

All specimens constructed.

All experimental tests complete.
Fatigue and freeze-thaw tests complete.

Specific Progress This Quarter

e None
Problems
e None

Work Planned for Next Quarter
e None

Task 5: Analysis and Design Methods
Percent completed reported in last quarterly report:75%
Percent completed after this quarter:100%

Key Progress-To-Date

e Analytical model for unbonded reinforced beams complete.

e Developed Response 2000 models for specimen design alternatives.
e Developed strength reduction factors for alternative design methods.

Specific Progress This Quarter
e None
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Problems
e None

Work Planned for Next Quarter
e None

Task 6: Reporting
Percent completed reported in last quarterly report:55%
Percent completed after this quarter: 95%

Key Progress-To-Date

e Literature review complete.

e Experimental methods detailed.
e Analysis methods described.

Specific Progress This Quarter
e Completed draft final report.

Problems
e None

Work Planned for Next Quarter
e Include TAC comments into final report.

6. Project Coordinator’s Comments (Completed by ODOT)

7. Finances (Completed by ODOT)

SPR Project Summary

VENDOR FY'15 FY'16 FY'17 FY'18 TOTALS

ORIGINAL BUDGET $ -1 -13 -1 8 -1$ -
WORK PLAN BUDGET $ 210,000] $ 170,000| $ 20,000 | $ -13 400,000
REVISED BUDGET $ 212565] $ 181,500 $ 5935] $ o 400,000
EXPENDITURES - VENDOR $ 212565]$ 1652121 $ -13 -13 377,777
BALANCE $ -13$ 16,288 | $ 5935] $ -13 22,223
ODOT FY'15 FY'l6 FY'17 FY'18 TOTALS

ORIGINAL BUDGET $ 220,000] $ 170,000 | $ 20,000 | $ $ 410,000
REVISED BUDGET $ 2,3%| $ 5,000] $ 4,565] $ -1s 11,961
EXPENDITURES - ODOT $ 2,3%6| $ 6,097 | $ 1,380] $ -13 9,873
BALANCE $ -1$ (1,097 $ 3,185] $ -1 2,088
PROJECT FY'15 FY'16 FY'17 FY'18 TOTALS

ORIGINAL BUDGET $ 220,000] $ 170,000| $ 20,000] $ $ 410,000
REVISED BUDGET $ 214961] $ 186,500 | $ 10,500 | $ -13 411,961
EXPENDITURES - PROJECT | $ 214,961| $ 171,309] $ 1,380] $ -13 387,650
BALANCE $ -1$ 15,1911 $ 9,120] $ -13 24,311
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