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which has a high correlation with possible 
damage, will reduce the risk of unnecessary 
shutdowns.
   In Japan, gas companies, waterworks, rail-
roads, and others have increasingly been us-
ing SI to make important decisions such as 
whether to stop supplying gas or water and 
whether to stop train operation.
   In the future, as the range of applications of 
SI expands, and as its usefulness as an indi-
cator for use in disaster prevention measures 
is increasingly recognized, we can expect 
that society will become better able to cope 
with earthquakes.

day), the greater the damage. On the other 
hand, it was found that the majority of build-
ings were actually damaged when the SI 
measured over about 30 kine (cm/s). So, SI 
has increasingly been accepted as an indi-
cator of the impact of earthquakes. 

Of course, SI is not accurate enough to tell 
the exact size of an earthquake. However, if 
we know the size of an earthquake with a cer-
tain level of accuracy, it is easier for us to 
keep damage to a minimum and to take ac-
tion to prevent secondary damage. 
   SI has already been used to make deci-
sions as to whether or not to stop operation at 
factories and various types of essential infra-
structure when an earthquake strikes. For ex-
ample, facilities that handle dangerous sub-
stances, such as chemical plants, are strongly 
urged to stop operation quickly and safely 
when a dangerous situation like a fire, explo-
sion, or discharge of hazardous substances is 
predicted. By installing an earthquake sensor 
that calculates SI and embedding a system 
that automatically stops facility operation 
when the value exceeds predefined criteria, 
we can reduce delays in the initial response 
to a dangerous situation. Likewise, using SI, 
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In recent years, earthquakes have caused 
damage around the world, making people 
realize the dreadful power of natural disas-
ters. 
   Today, we use several measures to tell the 
intensity of earthquakes. Japan has its own 
seismic scale of zero to seven, which indi-
cates the amount of shaking (shindo) from 
the earthquake at points on the ground. An-
other system, the magnitude scale, indicates 
the amount of energy released by an earth-
quake. General seismometers measure the 
acceleration of ground and building motions.
   SI is another such measure, and indicates 
how much an ordinary building will be dam-
aged by an earthquake. Homes, commercial 
buildings, and factories have a characteristic 
natural frequency of vibration. The probabili-
ty of damage is high if vibration continues at 
this frequency. Using this natural frequency, 
the velocity at the peak response of the 
building (velocity response spectrum) can be 
calculated. SI is defined as the mean value 
of the velocity response spectrum.
   SI was first suggested in 1961 by an Ameri-
can seismologist, George W. Housner. Hous-
ner’s spectral intensity re-
appeared in the spotlight a 
half century later when it 
was discovered that there is 
a high correlation between 
SI and the actual level of 
damage to buildings.
   Analysis of the correlation 
between past measure-
ments of earthquakes and 
the actual damage they 
caused has revealed that it 
is not always true that the 
higher the acceleration (the 
measure widely used to-

Clarification of Correlation with Dam-
age to Homes and Factories 
and with Seismic Intensity as Mea-
sured by the Meteorological Agency
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A z b i l ’ s  I n t e l l i g e n t 
Earthquake Sensor 
detects the accelera-
t ion  caused  by  an 
earthquake using a 
small built-in acceler-
ometer and then calcu-
lates and outputs the synthetic accelera-
tion, the estimated Japan Meteorological 
Agency seismic intensity scale (shindo 
scale) value, and the SI value, which is an 
estimation of damage to structures caused 
by earthquake motion.

Spectral intensity (SI) is an indicator of earthquake intensity. It 
quantifies the size of the response by buildings, such as homes 
and factories, to an earthquake. 

Spectral Intensity (SI)
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Quick Evaluation of Earthquake Impact 
Helps to Prevent Secondary Disasters

Intelligent Earthquake Sensor Model : SES70 


