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EALIER STUDIES ON NEAR-FAULT EFFECTS

ÅAfter the damaging earthquakes Northridge 1994 and 

Kobe 1995 strong polarity in ground motions were 

observed. Studies attributed damage to tall buildings to 

the presence of long period pulses from rupture directivity.

ÅDue to the potentially damaging effects that rupture 

directivity posed to the built environment, amplification 

factors to the design spectrum were introduced in UBC97.
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STUDIES ON RUPTURE DIRECTIVITY

ÅIn the past decade rupture directivity and its effects on seismic 

response of buildings has been investigated (Somerville et. al., 

1995,1997; Alaviand Krawlinker, 2001; Kalkanand Kunnath, 2006).

ÅSomerville et. al. (1997) found that forward directivity effects cause 

ground motions having strong long periods in the strike-normal 

component at periods longer than 0.6s.

ÅThese studies concluded forward directivity was one of the most 

relevant features in near-fault ground motions and of importance for 

long period structures. 
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RUPTURE DIRECTIVITY

ÅConditions required for forward 

directivity:

ÅRupture front propagates 

toward the site

ÅDirection of slip on the fault 

is aligned with the site

Somerville et. al. 1997
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M-R DEAGGREGATION FOR SHALLOW EARTHQUAKES IN VANCOUVER
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DIRECTIONALITY OF NEAR FAULT RECORD FROM IMPERIAL VALLEY EQ 1979 Mw6.5



CASE STUDY 

This residential building is 30 storey

reinforced concrete. Lateral force resisting 

system is provided by a core wall.

The building is located in downtown 

Vancouver. The building model has been 

calibrated against ambient vibration modal 

testing.

From White and Ventura et. al. 2004. 



Linear Response History Analysis



Nonlinear Response History Analysis




