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Introduction

Steel bridges are occasionally subjected to fire events
due to accidents or explosions of vehicles containing
flammable materials. Significant bridge fire events have
occurred in the recent past. In order to assist with the in-
vestigation of damaged bridges, a method of testing has
been developed that allows researchers to extract flange
and web sections from a bridge girder and test them in
real fire scenarios. The test setup allows researchers to
examine the differences in outcomes due to a variety of
parameters such as paint coatings on the steel, thick-
ness of steel, temperature and duration of fire exposure.
After each test, material properties may be determined
and compared to virgin or unexposed steel and AAS-
HTO specifications to see if the material properties have
changed or if the material is below minimum standards.
An inspection manual was developed from this testing to
assist with diagnosing bridges after fire events based on
visual inspections.

Findings

The results presented in this report show the following:

* Fire exposures have only a minor effect on the
steel yield strength, ultimate strength, elongation at
rupture, and surface hardness. This is irrespective of
the steel surface temperature and duration and steel
plate thickness.

* Fire exposures have only a slight reduction in the
CVN fracture toughness values for steel. In some
cases the fracture toughness is seen to increase as
in part four of this report. This could be because the
steel is being heated for 20 minutes and allowed

to cool. This is very similar to a process known as
tempering, where heating of steel is utilized to make
it tougher.

» Fire exposures do not have a statistically significant
effect on the CVN fracture toughness of steels (after
running a T-test on the CVN data, there seems to be
no correlation between the values), which will con-
tinue to numerically satisfy the 15 ft-lb limit for Zone
2 if the control specimen satisfies the Zone 2 require-
ment.

Implementation

If a bridge has sustained a fire load and is visually dis-
torted, the recommendations of what must be done to
repair the bridge may be intuitive; but when no apparent
deformations are visible, a way of inspecting the bridge
should be uniform and easily performed. The implemen-
tation of the findings of the report and the included in-
spection guide will provide inspectors with a general idea
of the changes in material properties of the bridge steel,
based on the visual appearance of the steel. Having this
preplan will allow bridges to be inspected and reopened
in a more timely manner.

Testing allowed researchers to examine the differences
in outcomes due to a variety of paint coatings on the
steel, thickness of steel, temperature and duration of fire
exposure. Each specific test is photographed at certain
stages that would be seen in the field after a bridge is
involved in a fire. These photographs can then be com-
pared to actual bridge damage and a method of repair, if
required, can be decided.
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Jet flame test setup.
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