


GEOL882.3GEOL483.3

Field techniques

 In-line shooting
 May shoot segments (e.g., C-D, D-E, E-F, 

etc. below) in order to economize
 Depending on the target, longer or shorter 

profiles, with or without recording at 
shorter offsets
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Determination of Refractor 
Depth

 From the intercept times, t
d
 and t

u
, 

refractor depth is determined:

hd=
V 1t d
2cos i c

,

hu=
V 1 t u
2cos ic

.
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 Consider a nearly horizontal, shallow interface with 
strong velocity contrast (a typical case for 
weathering layer).
 In this case, we can separate the times 

associated with the source and receiver 
vicinities: t

SR
 = t

SX
 + t

XR
.

 Relate the time t
SX

 to a time along the refractor, t
BX

: 
t
SX

 = t
SA

 – t
BA 

+
 
t
BX

 = t
S Delay

+x/V
2
.
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t S Delay=
SA
V 1

− BA
V 2

=
hs

V 1cos i c
−
hs tan i c
V 2

=
hs

V 1 cos ic
1−sin2i c=

hs cosic
V 1.

Note that V
2
=V

1
/sini

c

 Thus, the source and receiver delay times are:

t S , R Delay=
hs , r cosic
V 1.

t SR=t S Delayt R Delay
SR
V 2.

and

h
r

Delay time
(the basis for most refraction 
interpretation techniques) 
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Basic-formula 
interpretation
(The ABC method)

 Therefore:

A

V
1

BC

V
2

t ACtCB−t AB≈2 tDelay C =
2hC cos i c
V 1

 Uses reversed shots
 Combine the refraction times recorded along 

A-C, B-C, and A-B:

hC≈
V 1

2 cos i c
t ACtCB−t AB  .

 Note the typical time-to-depth conversion 
factor:

V 1
cos ic

=
V 1

1−sin2 ic
=

V 1V 2

V 2
2−V 1

2
.

New!
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Delay-time methods
Barry's method

 Uses shots recorded in the same direction
 Note that the ABC formula applies to the 

“reduced” (or “intercept”) times, with any 
value of reduction velocity VR assumed:

t AC
int tCB

int−t AB
int≈2 tDelay C =

2hC cos i c
V 1

tint=t− x
V R
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tDelay C ≈
1
2
tCBintt ACint −t ABint 

 Thus the shot delay at C is:

tDelay (B)=tCB
int−t Delay (C )≈

1
2
(tCBint−t ACint + t ABint )

 And geophone delay at B:

New!
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Delay-time methods
Barry's method

1) Plot the time-reduced travel times.
2) Calculate the geophone delay times.
3) Plot the delay times at the “offset geophone” 

positions.
4) Adjust V

2
 until the lines from reversed profiles 

are parallel.

New!
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Wavefront reconstruction 
methods

 Head-wave wavefronts can be propagated 
back into the subsurface...

New!
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Wavefront reconstruction 
methods

 ... and combined to form an image of the  
refractor:
 Refractor is the locus of (x,z) points 

such that:

 Note the similarity with the PLUS-
MINUS method!

t Forward x , z tReversed x , z=T Reciprocal

Head wave 
from source B

Head wave 
from source A

Line on which t
A
 + t

B
 = const

New!


