
USGS models of Bay Area faults suggest that there is a 67% probability of at least one earthquake of 
magnitude 7 striking the Bay Area by the year 2030.  Shaking is just as intense in a magnitude 7 as in a 
magnitude 8, but it doesn't last as long and isn't as widespread. 

If the 19th century is an example, then we can expect one or more magnitude 7 earthquakes on Bay 
Area faults in the next 25 years, eventually leading up to the repeat of the 1906 earthquake. 

From USGS webpage http://quake.wr.usgs.gov/info/1906/eqmodels.html
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Research shows that in steep hillside homes, shear panels do 
not work together as one unit but rather work sequentially one 
after another, failing one after another until the house collapses
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Uphill House
Ordinary Earthquake Hazards
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Deformation of a
Rectangular Plywood Shearwall

This a a tested configuration.  The load limits are known
and are the basis for code capacity values.
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Deformation of a
Plywood Shearwall on a Stepped Foundation

This is an untested shearwall configuration.  The following two illustrations show possible failure modes that would
tend to reduce the capacity of the shear wall.  Nels Roselund, S.E. knows of no tests or analytical methods for
determining the strength of shear walls on a stepped foundation.  This failure mode, sometimes in combination

with tearing deformation failure, was observed in the Northridge earthquake.

If mudsills split at anchor bolts or
anchor bolts bend, mudsills may slide
without tearing panel/stud connection
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Tearing Deformation of a
Plywood Shearwall on a Stepped Foundation

This is an untested shearwall configuration.  The illustration shows a possible failure mode that would
tend to reduce the capacity of the shear wall.  Nels Roselund, S.E. knows of no tests or analytical methods for
determining the strength of shear walls on a stepped foundation.  This failure mode, sometimes in combination

with sliding deformation failure, was observed in the Northridge earthquake.

If mudsills do not slide, tearing of the
shear panel may occur. This is an
idealized depiction of tearing but it
shows the kind of "stretching" that
must be accomodated.
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Deformation of a
Plywood Shearwall on a Sloped Foundation

This kind of damage might be interpreted as uplift related to overturning - but note that
the top edge has not lifted, instead, the "contact" edge of the shear panel has moved

horizontally away from the foundation slope.
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Offset Joists
Mudsill bolted to 

A concrete foundation 
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Offset Joists & Broken Mudsill 

Debris build-up holds water, 
leads to moisture related 

structural damage – corrosion 
of nails and bolts, rot-damage 

to wood. 

23



 

Offset JoistsLedger Support 
For Floor Joists 
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