
Accepted Manuscript

Energy equipartition in theoretical and recovered seismograms

Francisco José Sánchez-Sesma, Ehecatl Victoria-Tobon, Manuel
Carbajal-Romero, José Efraín Rodríguez-Sánchez, Alejandro
Rodríguez-Castellanos

PII: S0926-9851(17)30210-0
DOI: https://doi.org/10.1016/j.jappgeo.2018.01.032
Reference: APPGEO 3431

To appear in:

Received date: 27 February 2017
Revised date: 22 December 2017
Accepted date: 31 January 2018

Please cite this article as: Francisco José Sánchez-Sesma, Ehecatl Victoria-Tobon, Manuel
Carbajal-Romero, José Efraín Rodríguez-Sánchez, Alejandro Rodríguez-Castellanos ,
Energy equipartition in theoretical and recovered seismograms. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Appgeo(2017), https://doi.org/10.1016/j.jappgeo.2018.01.032

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.jappgeo.2018.01.032
https://doi.org/10.1016/j.jappgeo.2018.01.032


AC
CEP

TE
D M

AN
USC

RIP
T

Energy equipartition in theoretical and 

recovered seismograms 
 

Francisco José Sánchez-Sesma1, Ehecatl Victoria-Tobon2, Manuel Carbajal-Romero3; 

José Efraín Rodríguez-Sánchez4, Alejandro Rodríguez-Castellanos2,4, *  

 

1
Universidad Nacional Autónoma de México, Instituto de Ingeniería, Coyoacán, Ciudad de México, México. 

2
Instituto Politécnico Nacional, Escuela Superior de Mecánica y Eléctrica, Unidad Profesional Adolfo López 

Mateos, Ciudad de México, México 
3
Instituto Politécnico Nacional, Escuela Superior de Mecánica y Eléctrica, Sección de Estudios de Posgrado 

e Investigación, Unidad Profesional Azcapotzalco, Ciudad de México, México. 
4
Instituto Mexicano del Petróleo, Eje Central Lázaro Cárdenas 152; Gustavo A. Madero 07730; Ciudad de 
México, México. 

 

*corresponding author: arcastel@imp.mx 

 

Abstract 

This study shows a formulation that allows obtaining theoretical results that show the 

energy contents associated with the propagation of compressional and shear seismic waves 

(P- and S-waves respectively) for the case of a two-dimensional medium. During the 

propagation of seismic waves, the energy contents of P- and S-waves show fixed 

proportions according to the properties of the medium where they propagate (i.e. density, 

wave propagation velocity and Poisson ratio). Theoretically, a material with a Poisson ratio 

of 0.35 implies that P-waves will only represent 18.75% of the total energy while the other 

81.25% will be contributed by S-waves. For a Poisson ratio of 0.45, S-waves will be 

enormously powerful and contribute with 91.67% of the total energy during propagation. 

On the other hand, it is also possible to obtain the energy contents through correlations of 

seismic motions by means of the interpretation of recovered seismograms. In this study, it 

is also shown that under certain conditions, the recovered energy converges to exact 

solutions. Our results are validated using published solutions showing an excellent 

agreement. In addition, theoretical examples have been developed simulating seismic noise 

and it has been found that energy contents of the P- and S-waves are also satisfied. 
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1. Introduction 

The equipartition of energy during the propagation of seismic waves implies that the energy 

associated with the wave types which propagate a medium is in a state of equilibrium. 

Recent scientific developments have exposed methodologies that allow obtaining the 

response of systems by means of the correlation of seismic noise and under certain 
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