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Rotational Seismology

Rotationalseismologyareasof interest [Lee et all, Seis. Res. Let., 80(3), (2009), 479-489]:

1. wide rangeof geophysical disciplines:
- broadband seismology[Igelet all, Geophys. J. Int., 168(1), (2006), 182ɀ197],
- strong-motion seismology [Anderson, The International Handbookof Earthquakeand Engineering 

Seismology, 2003, Chap. 57, 937-965],
- earthquake physics [Teisseyreet all, Springer, 2006; Teisseyre i inni, Springer, 2008],
- seismic hazards [McGuire, Earthq. Eng. Struct. D., 37, (2008), 329ɀ338],
- seismotectonics[www.geophysik.uni-muenchen.de/~igel/Lectures/Sedi/sedi_tectonics.ppt],
- geodesy[Carey, Expanding Earth Symposium, (1983), 365-372],
- physicists using Earth-based observatories for detecting gravitational waves [Juet all, 

Rep. Prog. Phys., 63, (2000), 1317ɀ1427; Lantzi inni, BSSA, 99, (2009), 980-989];

A new, emergingfield for the study of all aspectsof rotational ground
motion induced by earthquakes,explosions,and ambient vibrations
[Leeet all, BSSA, 99, (2009), 945-957].

2. earthquakeengineering:
- seismic behaviour of irregular and complex civil structures[Trifunac, BSSA, 99, (2009), 968-97; 

Mustafa, InTech, 2015].



Physicalinvestigation
1. Geophysicalaspectsof rotation in earthquakes

[Hinzen, J. Seisml., 16(4), (2012), 797ɀ814] 
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Physicalinvestigation
2. Effectof rotation motion on engineering structures

High frequency content

- Local vibration of beams and
columns

- Meaningless motion of thebuilding 
centerof mass

Low frequency content

- Higher stress in structural element
- Overturning moment
- Horizontal displacement of the center

of mass

[Castellani, 2nd IWGoRSworkshop, -ÁÓÁÒÙËȭÓ #ÏÌÌÅÇÅPrague, (2010)]
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[Fujii, Chiba Int. of Techn., 2016/05/04]



Instrumental requirements

1. effectively insensitive to linear motion, or at 
any time, independent measurement of linear 
and rotational motions must be possible,

2. small (mobile) and stable with respect to 
ambient conditions, including changes of 
temperature,

3. the electrical power supply should be easily 
managed using batteries, at least combination 
with solar panels or fuel cells,

4. be able to measure amplitudes on the order of 
10Ͼ8 rad/s at frequencyrange0.01 Hz- 0.1 Hz.

Rotational sensor ĄROTATIONAL SEISMOMETER (1-, 2- or 3- Axes)
field applicationĄROTATIONAL SEISMOGRAPH

network of seismometers+ precise time source + recording device+ network

1.ȵSeismologicalȱapplications
[Bernaueret all, J. Seisml., 16, (2012), 595-602]

2.ȵ%ÎÇÉÎÅÅÒÉÎÇȱapplications
[Jaroszewicz et all, Sensors, 16, (2016), 2161]

1. effectively insensitive to linear motion, or at 
any time, independent measurement of linear 
and rotational motions must be possible,

2. small (mobile) and stable with respect to 
ambient conditions, including changes of 
temperature,

3. the electrical power supply should be easily 
managed using batteries, at least in
combination with solar panels or fuel cells,

4. be able to measure amplitudes up to a few rad/s 
at frequencyrange0.01Hz- 100 Hz.



Reviewof existing solutions
1. Mechanicaltype (nondirect basedon velocity or
accelerometertype seismometer)
Limited: frequencyrange, max. detectablerotation rate

Specializedsystem basedon FOG

[Havskov, Alguacil, Instrumentation in 
EarthquakeSeismology. Springer, 2016]
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2. Electro-chemical type (direct basedon liquid inertia)
hight thermal instability, problemwith electroliyte inertia

3. Optical type (direct basedon Sagnac-von Laueeffect)
opimal for seismologicalapplications, but stationarysystem


