
Northridge Earthquake

California

January 17th 1994 (4:30AM PST)

M 6.7

34° 12.80' N, 118° 32.22' W 20 miles 
west-northwest of Los Angeles 1 mile 

south-southwest of Northridge 

Hypocenter: 18km



Southern California Fault Lines
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http://www.classzone.com/books/earth_science/terc/content/investigations/es1010/es1010page02.cfm

hypocentral depth of 18 kilometers (11 miles) http://www.scec.org/news/01news/feature010313.html




EPICENTER
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http://geomechanics.geol.pdx.edu/Papers/Northridge/Of-96-698/index.html

Epicenter Location: Reseda



Nature of the Fault

Presenter
Presentation Notes
http://www.classzone.com/books/earth_science/terc/content/investigations/es1010/es1010page02.cfm

http://www.johnmartin.com/publications/1994Northridge/2004%20Naeim%20Paper.pdf
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http://www.greenberg-art.com/.Infographics/ThrustFault.html




Thrust Fault
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http://www.data.scec.org/fault_index/images/thrustan.gif




Blind thrust fault

AKA: buried or concealed fault

-The fault doesn’t break the ground surface

-Difficult to map 

-Several uplifts found, but no evidence of ground rupture
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1) Animation: http://www.data.scec.org/chrono_index/northreq.html

2) http://pubs.usgs.gov/gip/dynamic/tectonics.html
The Northridge earthquake did not directly involve movement along one of the strands of the San Andreas Fault system. It instead occurred along the Santa Monica Mountains Thrust Fault, one of several smaller, concealed faults (called blind thrust faults) south of the San Andreas Fault zone where it bends to the east, roughly paralleling the Transverse Mountain Range. With a thrust fault, whose plane is inclined to the Earth's surface, one side moves upward over the other. Movement along a blind thrust fault does not break the ground surface, thus making it difficult or impossible to map these hidden but potentially dangerous faults. Although scientists have found measurable uplift at several places in the Transverse Range, they have not found any conclusive evidence of ground rupture from the 1994 Northridge earthquake.

3) http://www.classzone.com/books/earth_science/terc/content/investigations/es1010/es1010page02.cfm
Blind thrusts are faults that do not reach the surface: rocks move relative to one another on a fault surface beneath the surface, but they only bend overlying rocks and no offset is seen at the surface. 

Along with blind thrust fault very high ground accelerations, both vertical and horizontal, caused extensive damage in Southern California.








Felt Reports
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In the Northridge earthquake, residents in the epicentral region (and some areas farther afield) reported severe, even violent, shaking (Intensities VIII or IX), while communities farther away experienced more moderate intensities
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http://www.data.scec.org/chrono_index/northshow.html



The hospital in Santa Monica shows 
classic "X"-pattern cracks as evidence of 
the damage 

Tangled, collapsed stairwell at the 
northeast corner of the CSUN parking
structure. Total damage to the campus was 
estimated at between $250 
and $350 million.

This 2500-car-capacity parking structure, a recent (1991) 
addition to the Cal State University - Northridge campus, 
suffered partial collapse in the intense shaking of the 
Northridge earthquake. A close-up of of this entrance to 
the parking structure shows the closely spaced fractures 
in the reinforced concrete columns which allowed
"bending" of the outer wall. 

The apartment house on the left has collapsed onto the 
former garage level. Buckling of freeway support columns under the Simi 

Valley Freeway at the north end of the San Fernando 
Valley. This buckling shows the structural failure produced 
by high vertical acceleration. 

Aerial view of the collapsed freeway interchange 
between I-5 and the Antelope Valley Freeway (State 14).

This picture shows the exterior paneling 
from the former second floor hanging down 
across the top of the first floor. 

Both gas and water pipes burst beneath Balboa 
Boulevard north of the Simi Valley Freeway from the 
force of the main shock, creating this bizarre and 
destructive combination of fire and water. 

Rear view of a damaged three-story apartment house with a 
first-level garage. The two wings of the building collapsed into 
each other across the formerly intervening courtyard during 
the partial collapse of the parking level. 

The aftermath of the earthquake saw a few cases of cynical 
humor among shattered buildings. View of cars in a partially collapsed split lower-level garage of 
an apartment house on the northeast corner of Hazeltine and 
Magnolia avenues, Sherman Oaks. 

Workers survey the corner collapse of the Ara's Pastry 
store on Hollywood Boulevard in East Hollywood.

The toppled crown 
atop the 95-foot high 
tower of a 1920 Art 
Deco building on 
Hollywood Boulevard. 

Part of Interstate 10 west of downtown Los Angeles collapsed 
in the shaking of the Northridge earthquake. 
This section of the Santa Monica Freeway had been built 
across drained wetlands, which is probably why it 
experienced seismic failure. The damage here was repaired 
within three months. 



• Thousands of aftershocks

• Largest: M 5.9 occurred 1min. after 
main shock

• ~60 deaths and ~9000 injured

• $40-50 billion damage
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60 deaths: http://earthquake.usgs.gov/earthquakes/states/us_deaths.php




• It became necessary to (1) learn more about 
various aspects of earthquake ground motions 
and building response during earthquakes, and 
(2) develop procedures and technologies that 
enable structural engineers to predict with 
reasonable reliability the performance of 
buildings subjected to various levels and types 
of earthquake ground motions.

• Significant changes in building codes and 
standards were made.

Afterwards…
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http://www.johnmartin.com/publications/1994Northridge/2004%20Naeim%20Paper.pdf

http://www.data.scec.org/chrono_index/northshow.html
The Northridge earthquake proved that preparing for earthquakes CAN greatly reduce the risk. 
The earthquake brought home several important lessons. When earthquakes occur directly beneath a city, it will be subjected to ground motions with peak accelerations approaching the force of gravity, exceeding the levels of shaking anticipated by building codes. Systems of concealed faults under the Los Angeles area are more complex than previously thought. The significant fracturing of welds in steel frame buildings was unexpected because of the ductility of steel. Understanding the cause and correcting the problem will be essential to continue building in earthquake prone regions.
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