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Modeled Monostatic Reflection WIVS Monostatic Reflection
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(a) (b) Fig. 8. Sketch of a bedrock wellPeld on University of Connecticut Storrs

campus to show the relative position of the two wells (SIMA1 and SIMA2)

) ) in which borehole radar data were collected.
Fig. 7. Comparison of (a) the FDTD modeled and (b) WIVS-generated

monostatic reRection proble in Borehole B.
WIVS Multioffset Reflection, Yt=26 m WIVS Multioffset Reflection, Yt=54 m

10
some kind of migration process, evidenced by it looks smooth: 22—
and has fewer hyperbolic diffraction events. Since it takes abog i:
25 ns for the source impulse to arrive at Borehole B [Fig. 5(b)'§— »
the total length with formation information is no longer thang
30 ns for a total time window of 55 ns. Thus, the WIVS-derivec ™
monostatic ref3ection proble is about 25 ns. This fact reminc = eI RS
us it is better to record data as long as technically possib o 7w 20 s a0 so0 w0 70 80 o fo0 200 30 40 50 600 700 B0
and economically allowable. It will be advantageous for late Time (nanosec) Time (nanosee)
data analysis. @ (®)

Fig. 9. WIVS-generated multiple offset rel3ection proPle at the depths of
(a) 26 and (b) 54 m in the transmission receiver hole SIMAL. The red broken

IV. WIVS APPLIED TO AFIELD DATASET lines denote some reRectors.

dMm ic Reflection in SIMA1 WIVS-Derived Monostatic Reflection in SIMA1
WIVS redatuming is also applied to a real world cross ;

hole transmission dataset obtained from a bedrock well pe
consisting of two wells (SIMA1 and SIMA2, see Fig. 8) pen:;;s
etrating 90 m into crystalline igneous bedrock (mostly gneisg

and schist) on the University of Connecticut, Storrs, campuﬁ5
The distance between the two holes is 25 m. Constant-offs °
ref3ections surveys were conducted in both SIMAL and SIMA:
and the cross-hole transmission survey was conducted with 1
transmitting antenna in SIMA2, and the receiving antenna i
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Fig. 10. Comparison of the (a) measured and (a) WIVS-derived monostatic
relRection probles in the receiving-hole (SIMA1) based on cross-hole transmis-

. . _sion survey.
The WIVS-redatumed multioffset refRRection probles in

SIMAL at the source depths of 26 and 54 m are shown in , _ . :
Fig. 9 as the examples of WIVS redatuming for the real-worff °P!€ [Fig. 10(a)], is contaminated by the scattering hyperbo-

data. The proble at the source depth of 29 m shows clearl)llaﬁ originated from the tips of openings and fractures.

strong ref3ector in a later time, and the calculation indicates it
should be located out of the space domain between SIMA1 and V. DISCUSSION
SIMA2.

Fig. 10 compares the measured and WIVS-derived monosta
tic reRection proble. There are numerous vertical events in
WIVS-derived proble, indicating the site at the depth of rad
survey (the depths of 1090 m) may be dominated by verticall) Compensate the technical difbculties to run single-hole
and horizontal fractures and cracks. The measured monostatic multioffset surveys that are useful for detecting fractures

From the examples of applying WIVS to the synthetic and
asured borehole radar data, we can see that WIVS redatum-
ing may provide us some advantages.






