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Pre-Shake 
Building Standards: 
Before constructing a building, a lot of planning needs to take 
place. Soil properties and earth pressures are used to calculate 
the peak ground acceleration (PGA) or the maximum ground 
acceleration that occurs during an earthquake. With the PGA, 
architects can know what standards the building must follow. In 
California, every building needs to follow the standards listed in 
the most current California Code of Regulations, Title 24. The code 
includes what materials can be used and what dimensions/ 
properties they must follow for the structure to follow code. 
The only people who can be issued a building permit are licensed 
contractors and property owners. While a structure is being built, 
an inspector must check if it follows standards during planning and 
construction. Periodically, the inspector will check to ensure that 
the building still follows the standards. When new standards are 
established, any new buildings need to follow the new standards. If 
the building does not follow code, legal action can be taken against 
the owner of the structure. 
Following code is important since it's intended to keep the people 
inside the building safe during disasters. 

Technology in Earthquake Resistance: 
Alongside the regulation of building standard, scientists are 
researching methods to decrease building damage caused by an 
earthquake. The objective of earthquake-resistive technology is to 
regulate the amount of movement caused by lateral forces. While 
there is currently no earthquake-proof technology, there are 
technology that decrease the amount of damage done to buildings. 
In shorter buildings, lead-rubber bearings are placed in the 
foundation to dampen any 4au) {el) 
vibrations caused by an gneg i r 
earthquake. Earthquake \M f· ·. 
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resistance against shaking ' [Dig l,' s>fl implemented into some [j[# J 
buildings to help against 
future earthquakes. When 
a new technology is found Fixed Base Building 
to be useful against 
earthquakes, it is then 
implemented into new 
buildings and new standards may be put into code. Older buildings 
that do not comply with the standards are required to change or be 
deemed unusable. 

Isolated Base Building 
Source: www.bridge bearings.org 

Comparison of a building without earthquake resistant 
technology and a building with a damping foundation 

ASCE-7 Chapter 11: https:/ /app.knovel.com/hotlink/pdf/id:kt00A7UT41 /significant-changes-seis 
mic/lateral-forces 
California Building Standards: https:/ /codes.iccsafe.org/content/CABCV1201 9/chapter-14-exteri 
or-wallsv 
Building process: http:/ /buildingincalifornia.com/building-department/ 
List of earthquake-resistent tech: https://online.norwich.edu/academic-programs/resources/S-civ 
il-engineering-innovations-that-help-buildings-withstand-earthquake 
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Post-Shake 
Earthquake Damage: 
Chile experiences a lot of strong earthquakes so the government 
imposes strict seismic standards for buildings. In 2010, a 8.8 
magnitude earthquake struck and caused $30 billion worth of 
damage and had a death toll of over 500 people. During the same 
year, Haiti experienced a 7 .0 magitude earthquake which caused 
damages costing $13.9 billion and had a death toll of 230,000 
(magnitude 7.0). Despite the earthquake in Chile being almost 100 
times stronger than the earthquake in Haiti, Chile experienced a lot 
less death. This is due to Chile having more standards and 
better earthquake resistant structures compared to Haiti. 
Many of the bulidings in Haiti were unprepared for a big 
earthquake which resulted in a total collapse of the structure. 
Meanwhile in Chile, the buildings did not collapse and kept the 
people inside safe. After the earthquake, Chile was able to send out 
rescue teams and quickly repair important infrastructure. In Haiti, 
they did not have a supporting system for disaster relief so many 
people were not rescued or left without energy. 

the pe 
egg 
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&,urce: Tomas Munit.a for The New York Times 

The buildings in Chile did not collapse during the 
earthquake and kept many people safe 

Source: Cameron Davidson/Corbis 
Many of the bulidings in Haiti collapsed in 

the earthquake which was a major 
contributor to the high death toll. 

Earthquake Recovery: 
Earthquake recovery is broken up into different sections: rescue, 
clean up, and reconstruction. After the earthquake, rescue teams 
are deployed to save the trapped or injured. This team often 
consists of relief groups such as Red Cross or firemen. Once the 
rescue period is over, different groups are then sent to clean up 
damage. These procedures must be done cautiously since the 
rubble can contain different hazards. During the clean up, teams are 
sent to repair the fundamental infrastructure which might 
involve power, water, and networking. Once the fundamental 
repairs are made, repair for houses and buildings are done. The 
repairs are done if the owner has the insurance or if they are 
enough donations from relief groups to cover the cost of repair. 
While there are many people that are helped, there are also many 
that are unable to pay for the cost of repairs and need to move out 
of the area. After, depending on the damage done by the 
earthquake, new standards may be created to decrease damage 
done by future earthquakes. 
Chile's electricity supply after 2010 earthquake: https://ieeexplore.ieee.org/document/5666023 
20 IO Haiti earthquake facts: https:/ /www.worldvision.org/ disaster-relief-news-stories/20 10-hai 
ti-earthquake-facts 
Earthquake Recovery: Yaoxian, Ye. Decision-Making for Recovering and Reconstruction Following a 
Strong Earthquake 



Pre-Shake 
Building Standards: 
Before constructing a building, a lot of planning needs to take 
place. Soil properties and earth pressures are used to calculate 
the peak ground acceleration (PGA) or the maximum ground 
acceleration that occurs during an earthquake. With the PGA, 
architects can know what standards the building must follow. In 
California, every building needs to follow the standards listed in 
the most current California Code of Regulations, Title 24. The code 
includes what materials can be used and what dimensions/ 
properties they must follow for the structure to follow code. 
The only people who can be issued a building permit are licensed 
contractors and property owners. While a structure is being built, 
an inspector must check if it follows standards during planning and 
construction. Periodically, the inspector will check to ensure that 
the building still follows the standards. When new standards are 
established, any new buildings need to follow the new standards. If 
the building does not follow code, legal action can be taken against 
the owner of the structure. 
Following code is important since it's intended to keep the people 
inside the building safe during disasters. 

Technology in Earthquake Resistance: 
Alongside the regulation of building standard, scientists are 
researching methods to decrease building damage caused by an 
earthquake. The objective of earthquake-resistive technology is to 
regulate the amount of movement caused by lateral forces. While 
there is currently no earthquake-proof technology, there are 
technology that decrease the amount of damage done to buildings. 
In shorter buildings, lead-rubber bearings are placed in the 
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resistive technologies are 
designed and tested for 
resistance against shaking 
on the horizontal plane. The 
technology is then 
implemented into some 
buildings to help against 
future earthquakes. When 
a new technology is found Fixed Base Building 
to be useful against 
earthquakes, it is then 
implemented into new 
buildings and new standards may be put into code. Older buildings 
that do not comply with the standards are required to change or be 
deemed unusable. 
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Isolated Base Building 
Source: www.bridgebearings.org 

Comparison of a building without earthquake resistant 
technology and a building with a damping foundation 

ASCE-7 Chapter 11: https:/ /app,knovel.corn/hotlink/pdf/id:kt00A7UT41/significant-changes-seis 
mic/lateral-forces 
California Building Standards: https://codes.iccsafe.org/content/CABCV12019/chapter-l 4-exteri 
or-wallsv 
Building process: http:/ /buildingincalifornia,com/building-department/ 
List of earthquake-resistent tech: https:/ / online.norwich.edu/ academic-programs/resources/5-civ 
il-engineering-innovations-that-help-buildings-withstand-earthquake 

Source: pubs.usgs.gov/fs/old.2002/4s049.02/ 

Map of the San Andreas Fault near 
Park field, CA 

During Shake 
Earthquake Prediction: 
Earthquake prediction is a branch of seismology that tries to find 
the time, location, and magnitude of future earthquakes. While there 
have been some successful predictions, there isn't a reliable 
method for short-term predictions. Currently scientists are looking 
for earthquake precursors or signals from the earth that indicate an 
earthquake will occur. Generally before a large earthquake occurs, 
a smaller quake strikes close to the epicenter of the larger shake. 
While this precursor could predict some large quakes, smaller 
uakes do not reliably occur before large earthquakes. 
' "ol In hopes of finding a reliable precursor for 
.\~t_,\_ ... 

1 
.. ~ '_ :,;i , .... ,:·•.,. larger earthquakes, scientists set camp at 

"" = EK ts&sos,\ Parkfield, CA. Parkfield is near the Sar 
32' 7al saps#aiow rcht lt id had l »#} } »iii@iisiii (treas aui an ta larger 

g; jg'-y earthquakes occur every several years. 
Ci3ff? 4.",, When the earthquake hit, the data recorded 

t"±.) was exactly opposite of what the 
seismologists expected. Originally they 

believed that large earthquakes followed 
smaller quakes that are near the epicenter 
but in the case of 1966, there was no small 
quake nearby preceding the larger quake. 
Currently, seismologists are divided on 
earthquake prediction: believing it is 

impossible or trying to figure out another method by using the 
stress build up in the faults. 

Shake Alert: 
The Advanced National Seismic System (ANSS) provides 
information on how earthquakes affect buildings and products for 
seismic events. One of these products is Shake Alert. Shake Alert 
currently only alerts those on the West Coast since it only has 
seismometers to detect earthquakes in Washington, Oregon, and 
California. The purpose of Shake Alert is to sense when an 
earthquake is occurring and to warn communities about the 
imminent shaking. 
Shake Alert is working on improving its network infrastructure with 
several programs so that they can send warnings as fast as 
possible. Shake Alert is also improving the seismometers to 
consistently know when a big earthquake is occuring. Recently, the 
system did not send a warning for the 7.1 magnitude earthquake at 
Ridgecrest, CA since the 
initial P-waves were too 
small for the system to 
send a warning. They are 
working on finding a 
threshold that will be 
sufficient for sending 
a warnmg. 

P-wave 3.5 mi/sec (felt waves) 
S-wave =2.0 mi/sec (daraging waves) 
Alert =186.000 mi/sec 

Source: www.shakealert.org 

The diagram shows how Shake Alert is able to use the initial, 
smaller P-waves to send a warning before the big waves come 

Earthquake Prediction: Hough, Susan Elizabeth, Predicting the Unpredictable : The Tumultuous Sci 
ence of Earthquake Prediction 
Parkfield Experiment: https://pubs.usgs.gov/fs/old.2002/fs049-02/ 

Post-Shake 
Earthquake Damage: 
Chile experiences a lot of strong earthquakes so the government 
imposes strict seismic standards for buildings. In 2010, a 8.8 
magnitude earthquake struck and caused $30 billion worth of 
damage and had a death toll of over 500 people. During the same 
year, Haiti experienced a 7.0 magitude earthquake which caused 
damages costing $13.9 billion and had a death toll of 230,000 
(magnitude 7.0). Despite the earthquake in Chile being almost 100 
times stronger than the earthquake in Haiti, Chile experienced a lot 
less death. This is due to Chile having more standards and 
better earthquake resistant structures compared to Haiti. 
Many of the bulidings in Haiti were unprepared for a big 
earthquake which resulted in a total collapse of the structure. 
Meanwhile in Chile, the buildings did not collapse and kept the 
people inside safe. After the earthquake, Chile was able to send out 
rescue teams and quickly repair important infrastructure. In Haiti, 
they did not have a supporting system for disaster relief so many 
people were not rescued or left without energy. 

Source: Tomas Munita for The New York Times 
The buildings in Chile did not collapse during the 

earthquake and kept many people safe 

Source: Cameron Davi«son/Cor! is 

Many of the bulidings in Haiti collapsed in 
the earthquake which was a major 
contributor Lo the high death toll. 

Earthquake Recovery: 
Earthquake recovery is broken up into different sections: rescue, 
clean up, and reconstruction. After the earthquake, rescue teams 
are deployed to save the trapped or injured. This team often 
consists of relief groups such as Red Cross or firemen. Once the 
rescue period is over, different groups are then sent to clean up 
damage. These procedures must be done cautiously since the 
rubble can contain different hazards. During the clean up, teams are 
sent to repair the fundamental infrastructure which might 
involve power, water, and networking. Once the fundamental 
repairs are made, repair for houses and buildings are done. The 
repairs are done if the owner has the insurance or if they are 
enough donations from relief groups to cover the cost of repair. 
While there are many people that are helped, there are also many 
that are unable to pay for the cost of repairs and need to move out 
of the area. After, depending on the damage done by the 
earthquake, new standards may be created to decrease damage 
done by future earthquakes. 
Chile's electricity supply after 2010 earthquake: https://ieeexplore.ieee,org/document/5666023 
2010 Haiti earthquake facts: https:/ /www,worldvision,org/ disaster-re!ief-news-stories/20 10-hai 
ti-earthquake-facts 
Earthquake Recovery:Yaoxian, Ye, Decision-Making for Recovering and Reconstruction Following a 
Strong Earthquake 
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