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Body-Force Equivalents for Seismic Sources
 1.  Point source representation 2.  Body force equivalents 3.  Case of a buried fault 4.  Seismic Moment
 VíctorM.CRUZ-ATIENZA
 PosgradoenCienciasdelaTierra,[email protected]

Page 2
                        

Representation Theorem for an Internal Surface Without assuming any boundary condition on Σ, our first representation theorem reads (repeated):
 Suppose that Σ is transparent to G (i.e. G satisfies the equation of motion everywhere and is continuous across Σ as well as its derivatives). In the absence of body forces for u, if slip arises across Σ then [u] is nonzero, and since tractions are continuous across the fault when rupture propagates spontaneously (i.e. [T(u,ν)] = 0), then
 V
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Representation Theorem for an Internal Surface
 This representation formula for displacements, which has been used by many seismologists to evaluate the wavefield radiated from earthquakes, has the following outstanding properties:
 1.  Slip in the fault [un] is enough to determine displacements everywhere.
 2.  No boundary conditions on Σ are needed for the Green
 function Gnp. 3.  Fault motion, which may be extremely intricate and may
 complicate the determination of the slip function [ui(ξ,t)], is completely independent from the Green function determination.
 Representation Theorem for a Faulting Source (repeated)
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Body-Force Equivalents Making no assumptions about [u] and [T(u,ν)] across Σ, we have
 Traction Discontinuity: The body-force distribution of a traction discontinuity across Σ is [T] δ(η-ξ) dΣ as η varies throughout V. Thus, the contribution to displacement of such a discontinuity is
 From the representation theorem above we see that the body-force equivalent of a traction discontinuity on Σ is given by f[T], where
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Body-Force Equivalents
 Displacement Discontinuity: We use the following property of the delta-function derivative to localize points of Σ within V:
 so that the displacement discontinuity contributes the displacement with
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From the representation theorem before we see that the body-force equivalent of a displacement discontinuity on Σ is given by f[u], where
 The body-force distribution is not unique but in an isotropic medium it can always be chosen as a surface distribution of double couples.
 The seismic waves set up by fault slip are the same as those set up by a distribution of certain forces on the fault with canceling moment and net force. Σ
 ξ1
 ξ3 ξ2
 Assume that the fault Σ lies in the plane ξ3 = 0 and that the slip [u] is parallel to the ξ1-direction so that [u2] = [u3] = 0. Then the body force equivalent reduces to
 Body-Force Equivalents (Displacement Discontinuity)
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Body-Force Equivalents (Displacement Discontinuity)
 Σ
 ξ1
 ξ3 ξ2
 Body force equivalent to the displacement discontinuity shown in the figure below (repeated):
 In isotropic heterogeneous media, from
 we find that all c13pq vanish except c1313 = c1331 = µ. Hence the body-force equivalent distribution over Σ becomes:
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Force Equivalent for a Buried Fault (Displacement Discontinuity)
 Integrating the first force component we obtain
 Spike as a function of η3
 Spike derivative as a function of η3
 The body force (f1,0,0) is proportional to the derivative of the spike (Dirac) function. It thus represents a system of single couples of forces acting in the +/- η1-direction with moment along the η2-direction. The total moment is not zero and equal to
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Force Equivalent for a Buried Fault (Displacement Discontinuity)
 Using properties of the delta derivative, the third force component becomes
 The body force (0,0,f3) is a single force proportional to the derivative of the slip function. It thus represents a force distribution in the +/- η3-direction yielding a net couple with moment along the -η2-direction. The total moment is not zero and equal to
 which is the same, but with opposite sign, as the total moment due to the force equivalent f1. It can be shown that such moment is given by , where A is the total fault area. Moments from both body-force equivalents cancel out.
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Body force equivalents to a given fault slip are not unique. The single force distribution f3 shown in last figure is also equivalent to a distribution of single couples. To see this, take the representation
 Force Equivalent for a Buried Fault (Displacement Discontinuity)
 and particularize it for the chosen fault plane and slip direction:
 The first term in the curl brackets is the limit
 as ε --> 0. This is the following single-couple distribution (notice the moment units of the equation):
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The second term involves the limit
 Force Equivalent for a Buried Fault (Displacement Discontinuity)
 as ε --> 0, which represents the following single-couple distribution:
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Force Equivalent for a Buried Fault The complete body-force equivalent to fault slip consists of two parts with both canceling moment and net force:
 1.  Single couples (f1) made up of forces pointing in the fault slip direction, and
 2.  A distribution of a fault-normal single forces over Σ (f3) with total moment cancelling the one due to f1.
 =
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Force Equivalent for a Buried Fault
 The absolute value of the total moment associated with each contribution is equal to
 At great distances from the fault, wavelengths of seismic waves are much greater than the linear dimension of Σ, and their periods much longer than the source duration. The slip thus becomes localized in space and time and then:
 Double Couple: Point dislocation body-force equivalent
 where M0 is called the seismic moment:
 The complete body-force equivalent to fault slip consists of two parts with both canceling moment and net force:
 1.  Single couples (f1) made up of forces pointing in the fault slip direction, and
 2.  A distribution of a fault-normal single forces (f3) over Σ with total moment cancelling the one due to f1.



			
LOAD MORE        

            

    

    
    
        
        
        

                

        
                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Data Repository Kim et al 2010 2010 07 20 · GSA DATA REPOSITORY 2010308 Kim et al. Temperature Estimation of the Low Slip-rate Layer at Sub-seismic Slip Rates The temperature at

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Physics Beyond 2000 Chapter 8 Heat and Gases Intermolecular force Intermolecular force 0 r roro Potential energy -ε The intermolecular force between.

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Investigations of Slip Effect on the Performance of Micro Gas Bearings ... ·  · 2015-11-24Investigations of Slip EEEEffect on the Performance of Micro Gas ... bifurcation of a

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Interatomic Potentials and Force Fields

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Atomic force microscopy and Raman scattering spectroscopy ...

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Slope stability I - libvolume3.xyzlibvolume3.xyz/civil/btech/semester7/rockmechanics/stabilityofrock... · Planar translational slip in rock φ shear force normal force weight •

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        Circular Motion Centripetal Force and Acceleration.

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        Fiche Calcul : Sensibilité Capteur de Force + Hx711

                    

                                    

                                                                
                                    
                        
                            
                                                            
                                                        
                        

                        sio210 midterm 2014 answerkey - Scripps Institution of ...ltalley/...midterm_answerkey.pdf · acceleration + advection + Coriolis force = pressure gradient force ... What is the name

                    

                                                                
                        
                            
                                                            
                                                        
                        

                        EQUIVALENT FORCE SYSTEMS

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Electrochemical Equilibrium – Electromotive Force

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Load restraint using force locking - allsafe-group.com · Load restraint using force locking The symbols, units and terms used are in compliance with DIN EN 12195: F X,Y = Mass force

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        Power Overhead Calculation For Lorentz Detuning Force

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        4 forces of nature Weak force holds quarks together Force of Gravity Electrostatic force Strong force hold the + charges in the nucleus together.

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        A new CAE procedure for railway wheel tribological …eprints.whiterose.ac.uk/781/1/lewisr7.pdf · = Tγ/A, where T is tractive force and γ is slip at the wheel/rail interface, K

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Central Force - Scattering Problem

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        PRESSURE • STRAIN • FORCE

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Lec-8-Dislocations and their role in plastic deformation ...Modes of deformation Slip Twinning Shear band formation 8. Slip Dislocations move on a certain ... Shear band formation

                    

                                    

                                                                
                                    
                        
                            
                                                            

                                                        
                        

                        anti-slip mats

                    

                                                                
                        
                            
                                                            

                                                        
                        

                        Work A force applied in the direction of a displacement Area under Force-Displacement graph A scalar quantity Work = Force x Displacement x cos θ W =

                    

                                    

                                    

        

        
    


















    
        
            
                γλώσσες

                	English
	Français
	Español
	Deutsch
	Portuguese
	Indonesian


            

            
                	Italian
	Romanian
	Malaysian
	Greek
	Dutch
	Polish


            

            
                Σελίδες

                	Κατηγορίες
	Σχετικά με εμάς
	Επικοινωνήστε μαζί μας


            

            
                Νομικός

                	Οροι χρήσης
	DMCA
	Πολιτική cookie
	Privacy Policy


            

        


        


        
            Copyright © 2022 FDOCUMENT

        

            











    

