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What Happened…?
(mobile homes aka manufactured homes)

• EQ affected one community severely

• 48 of 206 MHs dislodged = 23%
– Many fell to ground

– No fire ignitions from gas leaks

• First EQ with significant damage to MHs 
having tie-down anchors
– CA damage mostly in unanchored MHs

– See report: 
https://geodata.geology.utah.gov/pages/view.ph
p?ref=65351

https://geodata.geology.utah.gov/pages/view.php?ref=65351


Tie-Down System



Community Close to Epicenter
Shaking duration 3 sec with high intensity



Double-Wide Home



Underneath Home
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Broken Tie-Down Straps

Highly Corroded Pristine Strap Broken





What To Do…?

• Improve Code enforcement

– Proper tie-down installation

– Moisture protection

• Understand “High Seismic Risk”

– Can have big effect via “HUD Code”

– Decide if needed in Utah



HUD Code

• Dept. of Housing and Urban Development

• Code of Federal Regulations

– 24 CFR Parts 3285 & 3286

– Home installation rules

– https://www.ecfr.gov/cgi-bin/text-

idx?SID=a2c5655a37054c584f7dd6a0ed240f

b8&node=pt24.5.3285&rgn=div5

https://www.ecfr.gov/cgi-bin/text-idx?SID=a2c5655a37054c584f7dd6a0ed240fb8&node=pt24.5.3285&rgn=div5


What About Moisture…?

• §3285.204   Ground moisture control.

– (a) Vapor retarder. If the space under the home is to be 

enclosed with skirting or other materials, a vapor 

retarder must be installed…

– (b) Vapor retarder material. A minimum of six mil 

polyethylene sheeting or its equivalent must be used.



What About Earthquakes…?

• §3285.2   Manufacturer installation instructions.
– A professional engineer…must prepare and 

certify…whenever:

– (4) Foundation support and anchoring systems are 
designed for use in areas subject to…high seismic risk

• §3285.402   Ground anchor installations.
– Table 1 to §3285.402—Maximum Diagonal Tie-Down 

Strap Spacing, Wind Zone I

– 15. Table does not consider flood or seismic loads and 
is not intended for use in flood or seismic hazard areas. 
In those areas, the anchorage system is to be designed 
by a professional engineer or architect. 







What About California…?

• Engineered Tie-Down Systems (ETS)

– Designed for wind loading

– Certified by CA

– Required

• Earthquake Resistant Bracing Systems 

(ERBS)

– Proprietary systems

– Certified by CA

– Optional





Locking: $14 eaRegular: $5 ea





Questions…?

• Bruce Maison

– Consulting Engineer

– El Cerrito, CA

• maison@netscape.com

mailto:maison@netscape.com

