GEOP 315

Fall 2002
Homework assignment # 7
T-X curves for multiple layers

(Due date: December 20, 2003)

Objective


To use the T-X curves of multiple horizontal layers to calculate the RMS and interval velocities and layer thicknesses.

Introduction


The T-X equation for a horizontal layer with constant velocity is:






T2 = T02 + T2/V2,



    (1)     

where T0 = 2H/V, V and H are the layer’s velocity and thickness, respectively.  Equation (1) describes a hyperbola.  In the case of multiple horizontal layers, the T-X curve will not be hyperbolic.  However, we approximate it by a best-fit hyperbola and use the T2-X2 (or any other) method to calculate the stacking (RMS) velocity to each interface.  Then, we use Dix’s formula to find the interval velocity of each layer.  Using the calculated interval velocities and the zero-offset traveltimes (read from the T-X curves), we calculate the thickness of each layer.

· Data File.

Exercises


Given the attached MS-Excel file for the exact T-X data of multiple layers:

Part (A):

1. How many layers are in this model?

2. Are they horizontal or dipping?  Why?

Part (B):


Using all available offsets, fill in the spaces in the following table (show your work):

	Layer (i)
	T0i-1
	T0i
	VRMSi-1
	VRMSi
	Vi
	Hi

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	


Part (C):


Knowing that Z1 = 600 m, Z2 = 1000 m, Z3 = 2000 m, where Zi is the depth to the ith interface, Use only short offsets (Xmax/Zi < 1), to fill in the spaces in the following table (show your work):

	Layer (i)
	T0i-1
	T0i
	VRMSi-1
	VRMSi
	Vi
	Hi

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	


Part (D):

Given the correct model parameters in the following table, find the absolute error (E %) in Vi and Hi:

1. Using all available offsets (Part B)
2. Using only short offsets (Part C)

	Layer (i)
	Vi (m/s)
	Hi (m)

	1
	2000
	600

	2
	4000
	400

	3
	3000
	1000












































