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Project Description:
The objective of this research project is to take advantage of the major advances that have occurred in the past 30 years
in the following areas related to fracture control in steel bridges:

1. The very high toughness of high performance steel (HPS), which was not available 30 years ago, can be used to take
brittle fracture off the table so to speak. Crack arrest and very large defect tolerance can be ensured in these steels.
Similar strategies have been employed by other industries for several years.

2. Modern fatigue design and detailing can ensure fatigue cracking does not occur.

3. Modern fabrication, shop inspection and the AWS FCP, greatly reduces the likelihood that defects are not introduced
during fabrication. Advancements in NDT techniques along with technologies not regularly used, such as phased
array UT have the potential to further reduce the chance of a defect being missed.

Progress this quarter (includes meetings, work plan status, contract status, significant progress, etc.):
e Continued literature review.

Received Grade 70 bending test specimens from fabrication: Specimens 70_1-5_1B and 2B.

Received axial test Specimen 50_2-5 1A from fabrication.

Removed north load cell from west bending test setup for repair.

Tested four bending test specimens: 50_2-0_1B and 2B as well as 70_1-5_1B and 2B (Figures 1 - 4).

Tested two axial test specimens: 50 _1-5 1A and 2A (Figures 1 and 2).

Ordered axial test Specimens 70_1-5_1A and 2A.

Completed precracking of all fracture toughness specimens and sent out for side grooving.

Completed precracking of plates E and H reference temperature determination specimens and sent out for side

grooving.

e Continued FE modeling of large-scale specimens.

e Submitted draft final project report on small-scale testing

Anticipated work next quarter:

e Continue reviewing relevant literature.
Receive and reinstall north load cell to west bending test setup.
Complete testing of bending Specimens 50 2-5 1B and 2B.
Complete testing of axial Specimen 50_2-5_1A.
Receive and test axial test Specimens 70_1-5 1A and 2A.
Complete precracking of plates | and J reference temperature determination specimens and send out for side
grooving.
e Begin fracture toughness testing.
e Begin reference temperature determination testing of plates E and H.
e Continue FE modeling of large-scale specimens.

Significant Results:
During the past quarter, the major steps forward included:
1. Completed testing of 4 bending test specimens
2. Completed testing of 2 axial test specimens
3. Completed fatigue precracking of all fracture toughness test specimens and half reference temperature
determination specimens

Circumstance affecting project or budget. (Please describe any challenges encountered or anticipated that
might affect the completion of the project within the time, scope and fiscal constraints set forth in the
agreement, along with recommended solutions to those problems).

Potential Implementation:
None to date




Figure 2: Specimen 50_2-0_2B




Figure 3: Specimen 70_1-5_1B

Figure 4: Specimen 70_1-5_2B




Figure 5: Specimen 50_1-5_1A

Figure 6: Specimen 50_1-5_2A




