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Difficulties in P and S wave velocity logging
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Abstract: Care should be taken when performing the P and S wave velocity loggings. Some of
them are the effect of casing that is installed to prevent the borehole collapsing when the drilling is
done on the loose ground such as soil and/or soft rock, and the discrepancy of the velocities of the
same media according to the difference of the source wave frequency spectrum. To overcome these
difficulties, the following suggestions are recommended; (1) try a careful drilling technique that can
elimmate the necessity of the casing, and (2) apply the logging methods with the proper frequency
spectrum that is appropriate to the object of the velocity logging.

Keywords: velocity logging, casing effect, frequency dependency of velocity
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Fig. 1. (a) bi-directional wave generation and (b) received signals (Wightman et al., 2003).
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Fig. 2. Typical results of cross-hole seismic test (Kim et al., 2005).
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Table 1. Remarks of velocity logging in acquisition.

Remarks cross-hole test down-hole test lglslsqgg;cr):;
Coupling of source and ground O O -
Maintenance of direction of
the receiver axis © © ©
Coupling of casing and ground O ~ O O
if borehole must be cased (Steel or PVC) (Steel or PVC) ( PVC)
Ground water within
borehole A A O

(O: Indispensible condition, A: No necessary condition

20059 ¥FFH WA A7 PP NG =83



333509 N5 47
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HE AANFEE g Foi)
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S& A5 7HsAol S

(3) one way ball check valveS A}g3to] 18t$8sts= 719 Leluvatd 2 AMgH T 9
& A L

2) Aol e FE: AFFUe Aoldol BAH & A5 SHHET W32 Aol 9F
= o Aojde] Ye UFTY B¢ oE FEES EUAT Tubman er al (1984)2 D=7
(monopole) &W& A3 FaHF A L€AY AHMER FHA & FHHUE B+ 7
o] ANHES o3 JFE AT I F Tubman er al (1986)S 2EAC]H LS AFE-3)

A}E Aol disl 2FA FEol AT FRHITY WIe A

A BAY FHo] T F3uR

Tt 28 F3Fe HuE® FHo] o] &HE A AHdipole) 8= ol &34
"—4 Aol YFL Schmitt (1 993)cfl &l AE ZAA ATHUH

F2A SEE ol &3te AT E AlFFol AAE HA Aoldeo]l 3ol FFo] & o
911_ 3¢ Aol AMELE Puts} Subo] Aol I8 & ¥ UAA AT A8
2] (Stoneley) I} A 2 Y 2] gh(Pseudo Rayleigh)e} #2 A j}(mterface ave) 59 £x9 I
ol 2 FFE vlAh o] AFE Aoy, AHE, WA 44 B A FgHor 2
AErh 53] Aold FA, Ald ,] =, _u_g} QHS THo) 2 ocl-zg% o] 2

A Aold e i Aert 2R AL ol Aol AHE Ao] F& AWES} T

E At
oje] AlFE A Fo] s ¢ -"F e Qe AFEezr 2dE 5 vk wek dAACIY
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ZEZgo] AFEF =W AZA 2= P &0 uls WA E2sA dok o] o mjA p
o ST Aol X9 uashd AN T2 gt AolAozRE £gd Tt 7}
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Cap on end of casing

v

A

Fig. 3. Grouting method (After ASTM 4428).
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Fig. 4. Records of suspension PS logging system within the PVC cased borehole.
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Fig. 5. Down-hole and S-PS velocity logs from the same borehole.
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Fig. 6. Comparison of shear wave slowness derived from SASW, downhole test, and suspension PS

log (Brown et al., 2002).
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