
EERI Policy White Paper 
Earthquake Engineering Research Institute 499 14th 
Street, Suite 220 
Oakland, CA   94612-1934 
510-451-0905 
eeri@eeri.org 

Earthquake Engineering Research Institute 1 www.eeri.org 

Mitigaton of Nonstructural Hazards in Schools 
Updated version adopted by the EERI Board of Directors: December 14, 2021 
Adoption by the EERI Board of Directors: June 14, 2016 

EERI Policy Position 
Students, staff, and faculty should be kept safe from injury by nonstructural items in school buildings in 
regions for which earthquake risk has been identified. 

Background 
Earthquake risk to school buildings stems not only from the hazard (location and magnitude of the event) but also 
from the vulnerability of the building and its components. Based on ground motion hazard alone, earthquake risk 
may exist if the International Building Code (IBC) Seismic Design Category is “B” or greater, or if there is a   history of 
earthquakes in the area. 

Nonstructural falling hazards pose a great risk to students, staff, and visitors in schools during earthquakes. 
Nonstructural items like ceiling tiles, light fixtures, bookshelves, file cabinets, computer monitors, projectors, vending 
machines, chimneys, parapets, large windows, and other items can fall and injure or kill occupants and block safe 
building egress. This has been shown in many United States and international earthquakes, including most recently in 
the August 2014 South Napa Earthquake in California. Some of the damage to schools could have been life-
threatening had this earthquake occurred during school hours. (Gillengerten et al., 2015). While modern buildings 
generally met or exceeded code performance standards in this moderate Mw 6.0 event, damage to nonstructural 
components was the greatest contributor to property losses. (Johnson, et al., 2016). In many other earthquakes, 
injuries and deaths of students from these hazards have also been narrowly avoided because the earthquakes 
occurred outside of school hours.   For example, in the 1994 earthquake in Northridge, California, light fixtures 
weighing up to 80 pounds each fell on students’ desks in approximately 100 classrooms. Had the earthquake 
occurred during school hours, many students, staff, and faculty would have been injured (Reitherman et al., 1995). 
Another example is the 2018 Anchorage, Alaska earthquake where school buildings sustained major nonstructural 
damage (EERI, 2021). 

Lights fell onto desks in a Northridge Junior High classroom during the 1994 Northridge earthquake.   School was not 
in session, so no injuries occurred (photo: Gary L. McGavin, source: Reitherman et al., 1995). 
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2011 5.8 Mw Mineral, Virginia earthquake. Fallen television in the classroom. (Pettit, 2014) 

Damage to ceiling tiles in classroom of Eagle River Elementary School (EERI Earthquake Reconnaissance Report: M7.1 
Anchorage Earthquake on November 30, 2018; photos: Chris Motter). 
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Nonstructural items that can pose a falling safety hazard to students include, but are not limited to the items listed 
below.   Many of these items can fall with great force during earthquakes, and often can limit or prevent safe building 
egress. 

● Ceiling tiles/materials 
● Light fixtures 
● Bookshelves 
● File cabinets and other tall cabinets 
● Computer monitors, televisions, and projectors 
● Vending machines or other equipment 
● Chimneys 
● Parapets 
● Large windows 

These nonstructural hazards can be found in many other buildings with other uses, but several considerations set 
school buildings apart from other buildings in terms of priority for seismic assessment and mitigation: 

● Schools are the only high-occupancy public buildings other than prisons and courthouses whose occupants 
are compelled by legal mandate to be inside them. 

● Students are considered to be a vulnerable population due to their age and their developmental stage. 
Children are dependent on adults to provide safety, whereas adults are presumed capable of consenting to 
and accepting risks. 

● School buildings in many communities remain in use longer than comparable structures in private 
ownership, and tend to receive less frequent and less consistent capital renewal investment. 

● Community members and public officials often hold a high (sometimes unfounded) expectation that schools 
will provide community shelter or host public services in the wake of a natural disaster. (Wolf and Wang, 
2014). 

● Schools provide de facto daycare for children, thus school closure after earthquakes limits the ability of 
parents to go to work, an essential part of community recovery. 

● Casualties among school children are particularly devastating to communities because children are a 
community’s future. 

● Schools that have been, or are planned to be, designated as shelters fall under IBC Risk Category IV and 
require additional bracing of nonstructural components. 

Nonstructural mitigation for many items is inexpensive and can often be completed by facility staff or volunteers 
(FEMA, 2017; FEMA, 2012). This is an easy first step for existing schools to take when working to identify, prioritize, 
and mitigate their earthquake risks.   However, mitigation for many building components, such as parapets, 
chimneys, fire protection sprinkler systems, and egress stairways is more expensive and requires technical expertise. 

During mitigation work for nonstructural items, it is also important to consider and check the following items also 
critical for school earthquake safety: 

● Structural integrity of the building, 
● Utilities and other support systems (e.g., gas, water, electric power), 
● Equipment and systems needed to accelerate reopening of the school and/or facilitate use as an emergency 

shelter (i.e. sanitation supplies, water storage, structural engineering contract in place for safety assessment 
prior to reopening, etc.). 

EERI is dedicated to promoting safe buildings for school children through its School Earthquake Safety Initiative, a 
global and collaborative network of diverse, expert, and passionate professionals who are committed to creating and 
sharing knowledge and tools that enable progressive, informed decision making around school earthquake safety 
(EERI, 2016). 
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EERI also supports additional measures to increase the seismic safety of schools, beyond nonstructural mitigation.   
For example, the importance of mitigating all schools with vulnerable building types through retrofit or replacement 
is clearly stated in the Western States Seismic Policy Council’s Policy Recommendation 19-10 entitled “Joint Policy for 
the Evaluation and Seismic Remediation of School Buildings,” which is also supported by EERI. 

Needed Action 
To ensure that mitigation of nonstructural hazards becomes a top priority for schools, EERI advocates that 
legislatures, school districts, and school boards in regions for which earthquake risk has been identified should: 

1. Establish programs to identify, prioritize, and mitigate nonstructural hazards in schools. 
2. Establish funding mechanisms, financial assistance, and incentives to finance mitigation of nonstructural 

hazards. Examples include the Building Resilient Infrastructure and Communities (BRIC) program and Salt 
Lake City’s self-funded nonstructural hazard mitigation manual. 

3. Require anchoring and bracing of potential falling hazards and ensure safe egress from schools after 
earthquakes. 

4. Encourage additional training by stakeholders for nonstructural school safety, such as the National 
Earthquake Technical Assistance Program’s training: Classroom & Beyond: Reducing Earthquake Risk in the 
Classroom and Beyond: Seismic Mitigation of Nonstructural Hazards in Schools (NETAP, 2021). 

Further considerations for safe schools should include a screening to assess the integrity of the school building, 
retrofitting or replacement of school buildings found to be vulnerable to earthquake shaking, checking of utilities and 
other systems important for rapid recovery after earthquakes, and creating community resilience plans that align 
and prioritize mitigation efforts. 

References and Sources for More Information 
California Emergency Management Agency CalEMA et al., 2011, “Guide and Checklist for Nonstructural Earthquake 
Hazards in California Schools” California Governor’s Office of Emergency Services, formerly California Emergency 
Management Agency, January 2011. 

Hassan, W.M, Thornley, J., Rodgers, J., Motter, C., with C. Shonsey, A. Sick, and M. Mieler. “Earthquake 
Reconnaissance Report: M7.1 Anchorage Earthquake on November 30, 2018 Report.” Earthquake Engineering 
Research Institute (EERI) Anchorage, Learning from Earthquakes, Alaska Earthquake Clearinghouse. July, 2021.   
Report accessed on November 15, 2021. http://www.learningfromearthquakes.org/2018-11-30-anchorage-
alaska/index.php?option=com_content&view=article&id=72 

Earthquake Engineering Research Institute (EERI),School Earthquake Safety Initiative (SESI), 2016: 
https://www.eeri.org/projects/schools/, accessed on November 15, 2021 

Federal Emergency Management Agency (FEMA)Reducing the Risks of Nonstructural Earthquake Damage – A 
Practical Guide, FEMA E-74, prepared by the Applied Technology Council for the Federal Emergency Management 
Agency, Washington, D.C., December 2012:http://www.fema.gov/fema-e-74-reducing-risks-nonstructural-
earthquake-damage 

Federal Emergency Management Agency (FEMA), 2018. Safer, Stronger, Smarter: A Guide to Improving School 
Natural Hazard Safety, FEMA P-1000, prepared by Applied Technology Council for Federal Emergency Management 
Agency, Washington, D.C., June 2017: https://www.fema.gov/sites/default/files/2020-07/FEMA_p1000_Aug2017.pdf 

Federal Alliance for Safe Homes, (FLASH), n.d. QuakeSmart Toolkit. Federal Alliance for Safe Homes. Available at: 

https://www.eeri.org
https://www.fema.gov/sites/default/files/2020-07/FEMA_p1000_Aug2017.pdf
https://2012:http://www.fema.gov/fema-e-74-reducing-risks-nonstructural
https://www.eeri.org/projects/schools
http://www.learningfromearthquakes.org/2018-11-30-anchorage
mailto:eeri@eeri.org


EERI Policy White Paper 
Earthquake Engineering Research Institute 499 14th 
Street, Suite 220 
Oakland, CA   94612-1934 
510-451-0905 
eeri@eeri.org 

Earthquake Engineering Research Institute 5 www.eeri.org 

https://flash.org/readybusiness/downloads/10-27-21-QuakeSmart-Toolkit-Updated.pdf 

Gillengerten, J., Phipps, M., Cobeen, K., Lizundia, B., Maffei, J., Marrow, J., and Tremayne, B., 2015. Performance of 
Buildings and Nonstructural Components in the 2014 South Napa Earthquake, FEMA P-1024, prepared by Applied 
Technology Council for Federal Emergency Management Agency, Washington, D.C., February 2015: 
https://www.fema.gov/media-library/assets/documents/103966. 

Johnson, Laurie A., Mahin, Stephen A., The Mw 6.0 South Napa Earthquake of August 24, 2014: A Wake-up Call for 
Renewed Investment in Seismic Resilience across California, CSSC Publication 16-03, PEER Report No. 2016/04, 
prepared by Pacific Earthquake Engineering Research Center (PEER) for California Seismic Safety Commission, June 
2016. 

National Earthquake Technical Assistance Program, Classroom & Beyond: Reducing Earthquake Risk in the Classroom 
and Beyond: Seismic Mitigation of Nonstructural Hazards in Schools, Training program provided by Federal 
Emergency Management Agency, July 2021: https://www.fema.gov/emergency-managers/risk-
management/earthquake/training/classroom-beyond 

National Institute of Science and Technology, Seismic Analysis, Design, and Installation of Nonstructural Components 
and Systems - Background and Recommendations for Future Work, NIST GCR 17-917-22, prepared by Applied 
Technology Council for the National Institute of Standard and Technology, March 2017: 
https://nvlpubs.nist.gov/nistpubs/gcr/2017/NIST.GCR.17-917-44.pdf 

Pettit, Deborah D., “Shaken: A Remarkable Story of Community Resiliency,” Webinar by the Louisa County Virginia 
Public Schools Division Superintendent for the United States Geological Survey,, October 9, 2014 

Reitherman, R., Sabol, T., Bachman, R., Bellet, D., Bogen, R., Cheu, D., Coleman, P., Denney, J., Durkin, M., Fitch, C., 
Fleming, R., Gates, W., Goodno, B., Halling, M., and Hess, R.,. “Nonstructural Damage”. Earthquake Spectra, April 
1995, Vol. 11, No. S2, pp. 453-514:   http://earthquakespectra.org/doi/abs/10.1193/1.1585856. 

Wolf, E.C., and Wang, Y.. “URM-Free by 2033: Towards a National Agenda”, Seismic Hazard Design Issues in the 
Central United States, CDRM 7, edited by James E. Beavers and Uddin, Nasim.   Council on Disaster Risk Management 
(CDRM) of the American Society of Civil Engineers, 2014. ). Also: CDRM Seismic Hazard Workshop, Proceedings, 
National Earthquake Conference, Memphis, Tennessee, United States, April 2012. 

https://www.eeri.org
http://earthquakespectra.org/doi/abs/10.1193/1.1585856
https://nvlpubs.nist.gov/nistpubs/gcr/2017/NIST.GCR.17-917-44.pdf
https://www.fema.gov/emergency-managers/risk
https://www.fema.gov/media-library/assets/documents/103966
https://flash.org/readybusiness/downloads/10-27-21-QuakeSmart-Toolkit-Updated.pdf
mailto:eeri@eeri.org




Accessibility Report





		Filename: 

		EERI-PPA-White-Paper-Nonstructural-Hazards-Schools-2021-12.pdf









		Report created by: 

		Noralee Green, Administrative Service Manager, noralee.green@schools.utah.gov



		Organization: 

		Utah State Board of Education, 400







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 1



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 28



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Skipped		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Needs manual check		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

