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------------------ Potential Disasters”



What are “potential disasters”?

 Storms

 Floods

 Fires

 Landslides

 Earthquakes
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How big is the Big One?

https://en.wikipedia.org/wiki/Cascadia_subduction_zone

 The Cascadia Subduction 

Zone earthquake.

 Believed to be Richter 

Magnitude 8+.

 Buildings will react 

differently based on age, 

construction, location, 

duration, etc.

https://en.wikipedia.org/wiki/Cascadia_subduction_zone


If it happened here today?

 Some damage will occur

https://nzhistory.govt.nz/media/photo/dust-clouds-above-christchurch - Accessed Jun 2017

https://nzhistory.govt.nz/media/photo/dust-clouds-above-christchurch


If it happened here today?

http://www.stuff.co.nz/the-press/news/christchurch-earthquake-
2011/66404258/Christchurch-quake-survivors-lives-irrevocably-changed - Accessed 
Jun 2017

https://leelcampbell.files.wordpress.com/2011/02/cashel-st-
mall-area1.jpg - Accessed Jun 2017

http://www.stuff.co.nz/the-press/news/christchurch-earthquake-2011/66404258/Christchurch-quake-survivors-lives-irrevocably-changed
https://leelcampbell.files.wordpress.com/2011/02/cashel-st-mall-area1.jpg


Seismic events - probability of occurence

 Earthquakes and/or ETS occur 

every day in western Canada.

 Some % chance in 50 years 

that we will get an earthquake 

damaging to buildings… 

 Simply put, we are coming up 

to being due.

http://www.earthquakescanada.nrcan.gc.ca/recent/index-en.php
http://www.earthquakescanada.nrcan.gc.ca/pprs-pprp/pubs/GF-GI/GEOFACT_ETS_e.pdf

http://www.earthquakescanada.nrcan.gc.ca/recent/index-en.php
http://www.earthquakescanada.nrcan.gc.ca/pprs-pprp/pubs/GF-GI/GEOFACT_ETS_e.pdf


Seismic activity occurs every day

Twitter - @earthquakeguy



Present  and past…

http://www.earthquakescanada.nrcan.gc.ca/historic-historique/events/19460623-en.php

http://www.earthquakescanada.nrcan.gc.ca/historic-historique/events/19460623-en.php


Favourite hard question to structural engineers

 “What Richter Scale quake 

can my building withstand?”

 Building performance in a 

seismic event influenced by 

many factors.

 Goal of current code is to 

allow safe evacuation.

A “10”.  
Hopefully 
very far 
away.

Leon Plett, P.Eng., MIStructE, Struct.Eng., LEED®AP
Managing Principal – RJC Structural

Many, 
many 

factors.



Seismic events - severity (how is it measured)

 Does the size of 

an earthquake 

mean anything?

 Yes… but it 

depends.

 Magnitude ≠ 

Intensity.



Intensity - The Modified Mercalli (MM) Scale



Intensity - The Modified Mercalli (MM) Scale

http://www.earthquakescanada.nrcan.gc.ca/info-gen/scales-echelles/mercalli-en.php

http://www.earthquakescanada.nrcan.gc.ca/info-gen/scales-echelles/mercalli-en.php


Intensity - The Modified Mercalli (MM) Scale

http://www.earthquakescanada.nrcan.gc.ca/info-gen/scales-echelles/mercalli-en.php

http://www.earthquakescanada.nrcan.gc.ca/info-gen/scales-echelles/mercalli-en.php


Will my building be safe?  Will my family be OK?

 Building performance 

and safety is affected 

by many factors.

 Many of theses factors 

are in your control.

 Both pre- and post-

disaster.



Who will be there to help?



Assessing building performance

 What might visible damage mean?

 Is your building safe for continued occupancy?

http://www.eqclearinghouse.org/2011-02-22-christchurch/ - Accessed Feb 2015http://nsmp.wr.usgs.gov/data_sets/20010228_1/images/Seattle
- Accessed Jan 2011

http://www.eqclearinghouse.org/2011-02-22-christchurch/
http://nsmp.wr.usgs.gov/data_sets/20010228_1/images/Seattle




Taking Action – Prepare and Plan

By failing to 
prepare, you are 
preparing to fail.

Benjamin Franklin - Smart guy



Many resources to assist with planning



Seismic Upgrades?



Optimize your preparedness!

 Create manuals, review manuals, practice manuals

 Evacuation and response planning – who goes where 

and does what?

 Emergency supplies and kit – you’re likely to be on your 

own for a while – is 72 hours (or even 7 days) enough?

 Assess your building – do you know what to look for 

before and after an earthquake?



Pre-Disaster Assessment

 Assess your preparedness. Identify – what are your 

risks?  Plan to Mitigate – start building your overall plan.

 Evacuation plans, muster stations, emergency supplies

 Service connections, shut-offs and restarts

 Structural, non-structural, and cladding concerns

 Operational and Functional Components (OFC)



Base structure and cladding are important

 Base-building 

structural condition is 

important.

 Claddings are very 

important too.

 Assess for allowable 

safe egress.



Non-structural / OFC – CSA S832-14

 Seismic risk reduction of 

operational and functional 

components (OFCs) of buildings

“Earthquakes pose a serious threat to safety and have 

rendered many buildings unusable due to extensive 

damage to their operational and functional components 

(OFCs). In fact, the main cause of casualties and property 

damage in the event of an earthquake is often the failure 

of these OFCs. In many cases, the losses associated with 

damage to these components are considerably greater 

than damage to the structural system.”

http://shop.csa.ca/en/canada/structures/s832-14/invt/27014872014

http://shop.csa.ca/en/canada/structures/s832-14/invt/27014872014


Identify Risks

 Catch the “easy” stuff.  OFC  and 

non-structural restraints.  Low dollar 

investments for potentially high 

returns in life and safety.

 An earthquake that doesn’t cause 

structural damage could still result 

in an uninhabitable building.



OFC and Non-structural components matter

http://www.fema.gov/plan/prevent/earthquake/fema74/index.shtm - accessed Feb 2011 

https://www.slideshare.net/GasUtility/meter-sets/12 © Home Mechanical Room Design

http://www.fema.gov/plan/prevent/earthquake/fema74/index.shtm
https://www.slideshare.net/GasUtility/meter-sets/12


Reporting – Risk-based priority and planning



Reporting – Dollars and sense?



Taking Action – OFC restraint and upgrades



Taking Action – Masonry / cladding restraint 

 Common upgrade for 

heritage building condos 

 If you live in a heritage 

building work like this is 

likely already complete 

(requirement at the time 

of renovation)https://www.fema.gov/sites/default/files/orig/plan/prevent/earthquake
/fema74/pdf/chapter6_3_5/chapter6_3_5_1.pdf - Accessed Jun 2017

https://www.fema.gov/sites/default/files/orig/plan/prevent/earthquake/fema74/pdf/chapter6_3_5/chapter6_3_5_1.pdf


Pre-disaster Assessment complete!  

 What’s next?

 Consider incorporating 

structural information into 

your emergency 

preparedness plan.

 How and why could this 

information help?



Planning for after the earthquake

 Who will assess your building?

 The CRD core municipalities may have hundreds (?) 

of staff in their Building Departments that are 

prepared and tasked with the responsibility for rapid 

damage assessment of buildings.

 The CRD has thousands of commercial, light 

industrial, and multi-tenant residential buildings not 

including houses.

 EGBC / SEABC? – Willing volunteers pending willing 

to help.  Implementation still a question.

 This will take some time…



Planning for post-earthquake assessment

 What?

 How?

 How long?

 Who?



What is ATC-20?



Some background… Structural Safety Evaluation

 In 1988 The Applied Technology Council  (ATC) brought 

together the best ideas of affected constituents into a 

single document.  

 The project known as ATC-20 produced “Procedures for 

Post-earthquake Safety Evaluation of Buildings”.



ATC-20 – Levels of Evaluation

 Rapid Evaluation / Screening
 Immediate response activity.

 30 minutes +/- to size up the situation by looking for key indicators.

 Detailed Evaluation
 Building that do not readily “pass” rapid screening subject to detailed visual evaluation.

 1 to 4 hours with experienced eyes.

 Engineering Evaluation
 At this point you need tools and a calculator!

 Days or weeks depending on damage state.

https://www.atcouncil.org/atc-20

https://www.atcouncil.org/atc-20


ATC-20 - When you need to move rapidly…

https://www.atcouncil.org/pdfs/rapid.pdf

https://www.atcouncil.org/pdfs/rapid.pdf


ATC-20 - Posting Placards



ATC-20 - Who does the evaluating?

 Rapid Evaluation/Screening:

 Building Engineering Professionals are ideal.

 Individuals with experience in building construction. 

 Emergency first responders.

 Anyone nominated by Authority Having Jurisdiction.

 Detailed and Engineering 

Evaluations are assumed to involve 

building engineering professionals.
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Rapid Damage Assessments by Owners?

 With the appropriate training and 

tools, building owners and managers 

can self assess their buildings.  

 Self assessment does not replace 

the work of the Authority with 

Jurisdiction.

 Liability addressed by the 

Emergency Program Act we believe.
FEMA – News photo



ATC-20 - Customized Complement

 Building specific Rapid 

Damage Assessment Guide 

(RDA)

 Custom information and 

forms specific to a building.

 Custom inventory of key 

building elements, both 

structural and non-structural.



RDA - Content

 1.0 First Steps
 Sequence of events leading to posting of 

the building.

 2.0 Post Earthquake Building 

Safety Evaluation Form
 Formatted form and quick reference 

drawings.

 3.0 Building Specific 

Technical Info
 Back up information.



RDA - Reference Plans



RDA - Reference Photographs



RDA - Reference Photographs



RDA - Evaluation Forms / Checklists



RDA - Placards



Will my building be safe?  Will my family be OK?

 With assessment and 

planning, most or all 

of these factors can 

be considered.

 Be as prepared as 

you can be.



Don’t forget… prepare, plan and practice.





Earthquake!

 Remember your plan! Your practice drills! Your training!

 http://www.victoria.ca/EN/main/residents/public-

safety/emergency-management.html 

 https://www.crd.bc.ca/prepare-yourself

 https://www.shakeoutbc.ca/resources/

https://www.shakeoutbc.ca/resources/
https://www.shakeoutbc.ca/resources/
https://www.shakeoutbc.ca/resources/


When the shaking stops…

 Assure safety, evacuate 

as necessary.

 Implement your plan.

 At some point, someone 

will assess your building.

 ATC-20 or customized 

Rapid Screening first 

level of evaluation.



ATC-20: Rapid Screening

 Condition 1 - Has  the building collapsed?

http://environment.nationalgeographic.com/environment/photos/earth
quake-general/#/sf-earthquake_21_600x450.jpg - Accessed Jan 2011

http://environment.nationalgeographic.com/environment/photos/earthquake-general/#/sf-earthquake_21_600x450.jpg


ATC-20: Rapid Screening

 Condition 2 - Building or storey out of plumb?

http://gallery.usgs.gov/sets/1989_Loma_Prieta,_California_Earthquake -
Accessed Jan 2011

http://www.miyamotointernational.com/documents/Niigata-
Chuetsu-Oki-Japan-Report.pdf - Accessed Jan 2011

http://gallery.usgs.gov/sets/1989_Loma_Prieta,_California_Earthquake
http://www.miyamotointernational.com/documents/Niigata-Chuetsu-Oki-Japan-Report.pdf


ATC-20: Rapid Screening

 Condition 3 - Obvious severe damage to primary structure?

http://news.nationalgeographic.com/news/2010/09/photogalleries/100
903-new-zealand-earthquake-christchurch-pictures/ - Accessed Jan 
2011

http://news.nationalgeographic.com/news/2010/02/photogalleries/1
00227-chile-earthquake-2010-hawaii-tsunami-warning-
pictures/#/chile-earthquake-apartment-building-
windows_13195_600x450.jpg Accessed Jan 2011

http://news.nationalgeographic.com/news/2010/09/photogalleries/100903-new-zealand-earthquake-christchurch-pictures/
http://news.nationalgeographic.com/news/2010/02/photogalleries/100227-chile-earthquake-2010-hawaii-tsunami-warning-pictures/#/chile-earthquake-apartment-building-windows_13195_600x450.jpg


ATC-20: Rapid Screening

 Condition 4 - Obvious severe hazards to the public?

http://nsmp.wr.usgs.gov/data_sets/20010228_1/images/Seattle -
Accessed Jan 2011

http://nsmp.wr.usgs.gov/data_sets/20010228_1/images/Seattle -
Accessed Jan 2011

http://nsmp.wr.usgs.gov/data_sets/20010228_1/images/Seattle
http://nsmp.wr.usgs.gov/data_sets/20010228_1/images/Seattle


ATC-20: Rapid Screening

 Condition 5 - Foundation damage resulting from 

geotechnical hazard?

http://environment.nationalgeographic.com/environment/p
hotos/earthquake-general/#/asphalt-crack_4_600x450.jpg -
Accessed Jan 2011

http://gallery.usgs.gov/photos/mQHs38Vjj1_53 -
Accessed Jan 2011

http://environment.nationalgeographic.com/environment/photos/earthquake-general/#/asphalt-crack_4_600x450.jpg
http://gallery.usgs.gov/photos/mQHs38Vjj1_53


ATC-20: Rapid Screening

 Condition 6 – Other hazards that may be present…?

http://geopubs.wr.usgs.gov/circular/c1242/ -
Accessed Jan 2011

http://geopubs.wr.usgs.gov/circular/c1242/


Using the RDA to assist with rapid evaluation 



ATC-20: Rapid Screening

 Record observations and post



ATC-20: Rapid Screening Posting



RAPID EVALUATION
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ATC-20: Communicate Results

 Post Disaster Communication 

and Records – Who has looked 

at your building and how 

closely?

 Strategy of the local Authorities 

Having Jurisdiction is not clear 

at this time.

 What’s next?

https://www.nap.edu/read/24608/chapter/4#8

https://www.nap.edu/read/24608/chapter/4#8


ATC-20: Next Steps…



ATC-20: Detailed Evaluation…

https://www.nap.edu/read/24608/chapter/4#8

https://www.nap.edu/read/24608/chapter/4#8


Using the RDA to assist with detailed evaluation 



ATC-20: Engineering Evaluation…

https://www.nap.edu/read/24608/chapter/4#8

https://www.nap.edu/read/24608/chapter/4#8


Using the RDA for engineering evaluation?



Summary / Takeaways

Assess

Plan & Prepare

Practice



Summary / Takeaways


