TECHNICAL NOTEBOOK

By Charles C. Roberts, Jr.
Ph.D., PE.

Swept Away: Failure Analysis

of a Sign

arge road signs are subject to failure from a variety of causes.

A typical scenario is a failure during severe wind conditions.

High velocity winds can cause sign poles to break and fall,

snarling traffic and creating headaches for commuters. Replacing

these damaged structures can also be costly for businesses and

municipalities.

Figure 1 is a view of a typical large sign
advertising the location of a motel off an
interstate highway.

Figure 2 shows a sign that failed dur-
ing a windstorm where wind speeds
approached 70 MPH. The sign was de-
signed to withstand winds on the order of
90 MPH.

Figure 3 shows the sign base plate,
which is one-inch thick steel bolted to
a concrete pier. The sign column tube
has failed at a weld at the base plate.
Wind-induced vibration has caused the
weld to be overstressed, resulting in a
dynamic fracture of the weld. Essentially,
the weld unzipped. A close-up inspec-
tion of the weld showed the existence of
several imperfections in the weld.

Figure 4 is a close-up of a portion of
the weld showing severe undercutting
and lack of penetration in the weld.
Lack of penetration or fusion in a weld
forms small cavities and crevices in
the weld, reducing weld cross-section
and strength. Over time, pitting in the

cavities and crevices is subject to further
degradation from crevice corrosion.

The formation of cavities is a result of
poor welding procedure including im-
proper electric current setting, improper
electric arc length, improper electrode
angle and lack of skill in movement of
the electrode over the weld. An undercut
results from excessive current and im-
proper technique when welding, causing
loss of base metal, a reduction in cross-
section and weld strength. Although the
wind speed was reportedly near 70 MPH,
the sign should have survived without
failure. The likely cause of this failure is
a deficient weld that was over stressed by
the wind conditions. @
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