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Structural Criteria for Residential
Rooftop Solar Energy Installations
Use of this Document
This toolkit document includes a one-page list of structural criteria for over-the-counter approval, as well as
attached tables and figures that supplement the criteria.
This document applies to flush-mounted solar arrays installed on the roofs of wood-framed one- and two- family
dwellings. “Flush-mounted” means the modules are installed parallel to, and relatively close to, the roof surface
(see the “Solar Array Check” section of the Structural Criteria for specific qualifying requirements). This list is
intended to be a simple pre-installation check to gain reasonable assurance that the design of the solar array
complies with the structural provisions of the 2013 California Building Code (CBC) and 2013 California
Residential Code (CRC).
Regional and Site Assumptions
This document is based on the following regional and site assumptions:
•
•

•

•
•

The dwelling is not in Wind Exposure D (within 200 yards of the ocean or a large coastal bay).
If in Wind Exposure B (urban, suburban or wooded areas), the dwelling may be located:
– in a Special Wind Region (see Map 1) with design wind speeds between 110 and 130 mph.
– on a tall hill, provided average slope is no steeper than 15%.
If in Wind Exposure C (within 500 yards of large open fields or grasslands), the dwelling is:
– in a standard 110 mph design wind speed region.
– not on a hill with a grade steeper than 5%.
The dwelling is not located within wind exposure “D.”
The contractor’s visual roof audit, checking for unusual sagging or deterioration, without requiring
additional measurements of existing rafters to check against span tables.

The Structural Toolkit and CRC Wind Speeds
The 2013 CRC contains an inconsistency related to wind speeds. Despite referencing ASCE 7-10 as its standard,
the 2013 CRC’s text and tables use outdated ASCE 7-05 wind speeds. Under the old ASCE 7-05/CBC 2010, the
basic design wind speed in most regions of the state was 85 mph (max. 3 second gust in 50 years). Under ASCE
7-10/CBC 2013, the design wind speed has increased to 110 mph (max. 3 second gust in 700 years).
All wind speeds in the toolkit document are based on the ASCE 7-10. This is clearly stated in the caption to the
state wind speed map, and in the Table 1 footnotes. This anticipates an obvious and expected correction to the
CRC; otherwise the toolkit would become immediately outdated when the CRC is amended to change the base
design wind speed from 85 mph to 110 mph.

Structural Technical Appendix
This toolkit document is supported by a Structural Technical Appendix that describes the technical analysis
behind these criteria, which are based on structural engineering principles and the California Building and
Residential Codes. The Technical Appendix also provides some additional guidance to address non- conforming
items, such as when an anchor layout is not based on a solar support component manufacturer’s guidelines, or
when a coastal site is located within 200 yards of the ocean (Exposure D). This document can be found online:
http://www.opr.ca.gov/docs/Solar Structural Technical Appendix.pdf.

Map 1. California Design Wind Speed Map (Ref: ASCE 7-10).
The number outside the parentheses represents the design wind speed in mph. Typical design wind speed is 110
mph. The gray shaded areas on the map indicate “Special Wind Regions” where higher wind speeds may apply.
When the project is in a gray shaded area, contact the local building department for the design wind speed.

