GEOP 315

Fall 2007
Homework assignment # 4
T-X curves for signal and noise
(Due date: 4/12/2007)

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 = T/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

There are 7 seismic events in the shot record shown in Figure 1.

(1) Define the direct wave and compute its velocity.

(2) Define the air wave and compute its velocity.

(3) Define the ground roll wave and compute its velocity.

(4) Define the head wave and compute its velocity.

(5) Define the primary reflection and compute its velocity.

(6) Define the multiple event and:

(a) Compute its velocity.

(b) Is this a short-path or long-path multiple?

(c) What happened to the amplitude of this multiple relative to its primary?

(7) Define the diffraction event.  Knowing that the diffracting point lies on the ground surface:

(a) What is the offset of the receiver closest to the diffracting point?

(b) Calculate the perpendicular distance from the closest receiver to the diffracting point?

(8) Estimate Xc and Xo from the figure.

(9) Calculate the thickness of first layer.

(10) Calculate c.

Figure 1
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