GEOP 315

Fall 2002
Lab assignment # 8

Definition of Seismic Events
(Due date: December 27, 2003)

Objective


To be able to calculate layer parameters for T-X curves of various seismic events.

Introduction


The T-X equation for a reflection from a horizontal interface between two layers of velocities V1 and V2 above and below the interface, respectively is:






T2 = T02 + X2/V12,



     

where T0 = 2H/V1, V1 and H are the upper-layer’s velocity and thickness, respectively.  The T-X equation of a direct wave is:

T = X/V1.

The T-X equation for a head-wave from the interface is:






T = T0 cosc + X/V2,



     

The critical angle c is given by: 

c = sin-1(V1/V2),

where V1 < V2.  The critical distance at which the head-wave begins is: 

Xc = 2H tanc.

The crossover distance at which the head-wave traveltime equals the direct traveltime is: 

Xo = T0 cosc/(1/V1 – 1/V2).

Exercises

The attached figure consists of several events:

(a) Define event A and find its velocity.

(b) Define event B and find its velocity.

(c) Define event C and find its velocity.

(d) Define event D and find its velocity.

(e) Define event E and find its velocity.

(f) Compute the thickness of the first layer.

(i) Compute c, Xc, and Xo using the information from previous parts.
(ii) Determine c, Xc, and Xo from the figure.

(iii) Calculate the error E(%) in c, Xc, and Xo between the value calculated from parts (i) and (ii).
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