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Considerations on the Difficulties in Velocity Logging in the Near Surface Environments
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Abstract: Cares should be taken when performing the P and S wave velocity loggings in engineering and environmental
fields. Some of them are the effect of casing, which 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. The elastic moduli obtained from the P and S wave velocity
logging have the dynamic characteristics. To overcome these difficulties, the following suggestions are recommended; (1)
develop and apply a careful drilling technique that can keep the borehole wall without a casing, and (2) apply the logging
methods with the suitable frequency bandwidth for the object of the velocity logging. It is important to make the
aseismological engineers understand the difference between the dynamic elastic moduli and the static ones obtained from
mechanical test, and to advise them to use the information properly.
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Fig. 1. Generation and detection of S wave (a) bi-directional wave generation and (b) reversed feature of S wave signal (Wightman et al.,
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Fig. 2. Schematic diagrams of (a) cross-hole test (b) down-hole test, and (c) suspension PS logging.
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Table 1. Check points in velocity logging acquisition.

Check points

Cross-hole test

Down-hole test Suspension PS logging

Coupling of source and ground

Coupling of receiver and ground

Maintenance of direction of the source and receiver axis
Measurement of hole deviation

Coupling of casing and ground

if borehole must be cased

Casing material

Optimal source-receiver distance

Source signature recording

O
O
O
O

O

Steel or PVC
max. 10 m
O for 1 Rx hole
2\ for 2 Rx holes

O —
e —
e —
A —
O O
Steel or PVC PVC
max. 30 m —
Recommended —
— Recommended
A O

Centralizer —
Ground water A
O: Necessary condition, 2A: Not necessary condition, = : not applicable

\ Crout Pump Grout Pump

\ 1 R TTRITA

: L"ﬂ‘_’_______.- Casing — f

N\
g o — Grout Pipe~—m——e
; )

Arrows indicate flow of grout
during grouting operation

S

/ One-way ball check valve

Cap on end of casing
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Fig. 5. Typical results of cross-hole seismic test (Kim et al., 2005).
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