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August 25, 2010 
 
Submitted to: 
John Doe 
San Francisco, CA 
415-222-2222 
 
Dear Mr. Doe, 

The greatest weakness you have is something called a soft story which is caused by the garage door 
opening. Unfortunately, stabilizing this part of the house requires expensive foundation work 
and/or pre-fabricated shear walls called StrongWalls or engineered steel posts that are attached to 
the garage door opening called moment columns. The former represents the most cost-effective 
approach to this problem and is the one I recommend here.   

A soft-story hazard is a weakness caused when a wood-frame building has a first story that has at least 
one floor-supporting wall that is substantially weaker and more flexible than the stories above.  This is 
due to the lack of a wall and foundation under the garage door opening.  

In summary, this means the floor above the garage door opening would in all likelihood swing wildly 
when subjected to earthquake forces parallel to the street and could cause catastrophic collapse.  For this 
reason I recommend installing a pre-fabricated shear wall called a StrongWall at the garage door opening 
that has far greater strength that a normal shear wall and will allow you to keep an opening at the garage 
door.  
If you accept this proposal, structural engineer Thor Matteson will review this design and make sure we have 
approached your retrofit in the most cost effective manner.  He is perhaps the finest retrofit engineer in the country 
and wrote a book on shear walls for the International Code Council.  Please see www.shearwalls.com  If he suggests 
less work, the price of this proposal will be reduced accordingly, if he suggests more work, there will be no extra 
charge.        
 
My examination of your home showed a need for the following structural modifications: 
 
 
Bolt House to Foundation:  Please see the section on bolting found in “Understanding Your Retrofit”  
 
FINDING:  The cripple walls that support the floor are not bolted to the foundation.    The mudsill (the 
part of the house that rests directly on top of the concrete foundation) needs to be bolted to the foundation.  
The bolts we use have been tested and approved by the International Code Council Evaluation Service for 
retrofit applications.   
 
RECOMMENDATION:  Where shown on the enclosed drawing, bolt the mudsill to the foundation    
 
 
Install Mudsill Plates:  Please see the section on mudsill plates found in “Understanding Your Retrofit”  
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FINDING:  Mudsills tend to split if the wood to bolt connection is not strengthened with Mudsill 
Plates.  These were developed after the Northridge earthquake when it was observed that a large number of 
mudsills split.  In addition mudsill plates can increase the strength of the bolt from 59% to 200%.    
 
RECOMMENDATION:  Install Mudsill Plates one all bolts shown on the drawing.    
 
 
Tear Out sheet rock and/or plaster  
 
FINDING:  In order to access the wall framing, some of the walls in the garage/basement will require 
removal of existing sheetrock and/or plaster 
 
RECOMMENDATION:  Remove finish material in garage/basement as required.  Installation of fire-
resistance sheetrock over the plywood is EXCLUDED.   
 
Installation of fire resistant sheetrock will only be required at new shear wall locations in the garage and 
basement.  This is a code requirement for new construction because flammable materials in a garage can 
catch fire and burn through the plaster or sheetrock on the walls and ceiling and into the living area.  The 
building department enforces this code requirement whenever an existing wall is disturbed.  However, the 
hazard to your home will not actually be reduced by this code enforcement because the fire-resistance of 
the predominant undisturbed portions of wall and ceiling will remain the same.   
 
You need to be aware installing 5/8 thick sheet rock over the proposed shear walls will create an uneven 
wall surface.   
 
I suggest we install sanded and painted smooth plywood.  This is what I did on my house and it is 
impossible to tell the difference between the plywood and the plaster.   
 
 
Install Plywood   Installing plywood is discussed in “Understanding Your Retrofit” 
 
FINDING: The cripple walls have inadequate lateral bracing to prevent collapse.  This hazard can be 
corrected by bracing these walls with plywood.  Our plywood is installed in accordance with information 
found in the American Plywood Association Research Report 154 for high capacity shear walls.  
  
RECOMMENDATION:  Where shown on the enclosed drawing, install structural grade plywood 
manufactured specifically for shear wall construction.  
 
 
Use the Flush Cut Method:  The flush cut method is discussed in “Understanding Your Retrofit”.   
 
Attach the plywood to the bolted mudsill with the flush cut method rather than the nailed blocking method 
used by our competitors whenever possible.  This method has been used in thousands of tests conducted in 
American Plywood Association laboratories.  Copies of these test results are available upon request.    
 
 
Install Shear Transfer Ties to Connect Floor to Cripple Walls on the front and back. These are 
discussed in “Understanding Your Retrofit”. 
 
FINDING:  The floor of the home can slide off the plywood braced and bolted cripple walls.    This can 
be corrected by attaching the floor to the walls with steel shear transfer ties.  Note:  Shear transfer ties are 
required by all published retrofit guidelines and are an important part of any retrofit. 
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While examining your house I discovered you had adequate floor to cripple wall nailing on the long sides 
of the house.  For this reason I decided to forego strengthening this already fully adequate connection.   
 
  
Connect Breaks in Upper Top Plate   This is discussed in “Understanding Your Retrofit” 
 
FINDING: The horizontal 2 by 4’s at the top of the floor cripple walls, (known as the top plate) are 
not joined together.  Instead they are made of several unconnected pieces that are butted together.    
 
RECOMMENDATION:  The top plates should be nailed together so they work together in transferring 
earthquake forces from the floor to the shear walls.      
 
 
Connect One Break in Upper Top Plate with a large steel strap   
 
FINDING: The horizontal 2 by 4’s at the top of cripple wall on the north side of the house has a break 
in it.  This break in the upper top plates means earthquake forces being generated on the northwest side of 
the house will not be restrained by the shear walls in the crawl space.   

Floor

H10R 

 
RECOMMENDATION:  Remove stucco at probable top plate break location and connect the two upper top 
plates together with a large steel strap.     
 
 
Install Hold Downs These are discussed in “Understanding Your Retrofit” 
 
FINDING:  The shear walls need hold-downs to resist overturning (or tipping over) forces at specific 
shear wall locations.  The lateral forces of an earthquake pushing against the top of a shear wall cause to 
tip over, much as a tall chest of drawers will tilt up and overturn if you try and slide it across the floor by 
pushing it from the top.    
 
RECOMMENDATION:  
Where shown on the drawing, install hold-downs on shear wall to help keep the wall from tipping over.   
 
 
Insufficient Foundation 
 
FINDING:  The effectiveness of the proposed shear wall to the left of the west facing window in the 
basement can be increased by increasing its length and install a new segment of foundation.  
 
 
RECOMMENDATION:  Install new segments of foundation as shown on attached plans so that the shear 
wall at this location can be lengthened.  Foundation segment to be designed by a structural engineer.  
 
 
Attach floor to shear wall at new foundation location. 
 
FINDING:  The new segment of foundation will need to be attached to the floor it is supposed to 
restrain.  
 
RECOMMENDATION:  Install a plywood shear transfer diaphragm to connect this shear wall to the 
shear wall built on the new foundation.   
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Install Simpson StrongWall in Garage Door opening 
 
FINDING:  The floor above the garage door opening is not attached to a foundation.  This is because 
of the garage door opening located below this floor.   
 
 RECOMMENDATION:  Install Simpson StongWall at the location shown on the drawing.  
 
 
Install Continuity Tie in Crawlspace  
 
FINDING: The floor in the crawlspace needs to be attached to the new Simpson StrongWall.  As of 
now the floor joist that extends from above the StrongWall into the crawl space is in two pieces butted 
together. 
 
RECOMMENDATION:  As shown on the drawing, join these two lengths of floor framing together with a 
large steel strap called a continuity tie.   
 
 
Floor to Floor Connectors 
 
FINDING: The floor of the rear addition is not adequately attached to the floor of the main house.  
Earthquake forces will tend to tear the two floors apart.  These two floors should be connected together so 
that they perform as one floor and transfer earthquake forces adequately to the earthquake resisting 
elements (bolts, plywood, etc.) located on the perimeter of the house. 
 
RECOMMENDATION:  Install floor-to-floor connectors to connect the two floors together. 

 
Tension Ties 
 
FINDING: The floor of the rear addition is not attached adequately enough to the floor of the main 
house to prevent it from pulling away from the main house.  Earthquake forces will pull the two floors 
apart. 
 
RECOMMENDATION:  Two tension ties should be installed on each end of the two floors to keep the rear 
addition from pulling backwards away from the main house. 
 
 
 
The Building Department 
 
Draw plans and submit to building department for review.  
The issue of procuring a permit is discussed on our website under the FALSE SECURITY button.  We 
charge $275.00 for the time it takes to draw plans for a voluntary retrofit, submit the plans for review, and 
meet with the building inspector after the work is completed.  In addition, City permits usually cost 
between $300 and $1,000  
 
If you desire a permit, please add $275.00 to the price below. 

 
Total Contract Price:  $12,709.00 
Plus price of permit paid to city 

 
 
 
 
 

 6


	Former member and current consultant to The Structural Engineer’s Association’s Existing Buildings Committee on residential wood-frame retrofit procedures. 
	Member: Earthquake Engineering Research Institute.  
	Course Instructor: “Principles and Practice of Earthquake Retrofitting” for the Association of Bay Area Governments
	 
	Co-Author: Wendy, Allen P.E. Anchorage Systems Engineer for Simpson StrongTie and Howard Cook,  “Retrofit Mudsill Anchorage Systems”  Unpublished, 2007

	Author: “Seismic Retrofit for Cripple Walls”, The Journal of Light Construction.  15 April, 2006
	Five time graduate of the course “Earthquake Retrofit for Wood-Frame Homes” presented by the Association of Bay Area Governments, starting with the first course in 1995.   
	 
	Bolt House to Foundation:  Please see the section on bolting found in “Understanding Your Retrofit” 
	Install Mudsill Plates:  Please see the section on mudsill plates found in “Understanding Your Retrofit” 
	Tear Out sheet rock and/or plaster 
	Install Plywood   Installing plywood is discussed in “Understanding Your Retrofit”
	Install Hold Downs These are discussed in “Understanding Your Retrofit”

	RECOMMENDATION: 
	Where shown on the drawing, install hold-downs on shear wall to help keep the wall from tipping over.  
	Insufficient Foundation
	Attach floor to shear wall at new foundation location.
	 Install Simpson StrongWall in Garage Door opening
	Install Continuity Tie in Crawlspace 
	Floor to Floor Connectors

	The Building Department
	Total Contract Price:  $12,709.00
	Plus price of permit paid to city

	San Francisco Drawing.pdf
	Former member and current consultant to The Structural Engineer’s Association’s Existing Buildings Committee on residential wood-frame retrofit procedures. 
	Member: Earthquake Engineering Research Institute.  
	Course Instructor: “Principles and Practice of Earthquake Retrofitting” for the Association of Bay Area Governments
	 
	Co-Author: Wendy, Allen P.E. Anchorage Systems Engineer for Simpson StrongTie and Howard Cook,  “Retrofit Mudsill Anchorage Systems”  Unpublished, 2007

	Author: “Seismic Retrofit for Cripple Walls”, The Journal of Light Construction.  15 April, 2006
	Five time graduate of the course “Earthquake Retrofit for Wood-Frame Homes” presented by the Association of Bay Area Governments, starting with the first course in 1995.   
	Bolt House to Foundation:  Please see the section on bolting found in “Understanding Your Retrofit” 
	Install Mudsill Plates:  Please see the section on mudsill plates found in “Understanding Your Retrofit” 
	Tear Out existing plywood
	Tear Out sheet rock and/or plaster 
	 Install Plywood   Installing plywood is discussed in “Understanding Your Retrofit”
	Install Hold Downs These are discussed in “Understanding Your Retrofit”
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	Where shown on the drawing, install hold-downs on shear wall to help keep the wall from tipping over.  
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	Total Contract Price:  $18,709.00
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	Bolt House to Foundation
	 Connect Breaks in Upper Top Plate
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	  Connecting Breaks in Upper Top Plate
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