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Figure-1 Outline of the Instrument
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Table-1 Properties of Materials Used for Fundamental Experiment

Material P-Wave S-Wave Uni-hx. Static Dynamic Dynamic
of nensity | Velosity | Velocity Strength Elasticity Elasticity Poisczon's Ratio
Spacimen tgrfem®) | (ka/s )} | { ke/s ) (xgf/em?) | (10" kgf/em?) | (10% kof /cn?) (-1
MY A 1.62 2.48 1.26 106 4.49 6.98 0.32
M2 M |B 1.66 2.68 1.27 130 €.79 7.43 0.36
(o]
13 r JC 1.70 2.77 1,410 176 6.66 g.1¢ 0.32
t
M4 a D .75 2.84 1.52 282 7.77 10,7 .30
T
M5 E V.74 3.32 1.74 496 10.8 14,0 ¢.n
Pumiceous
M6 Tuff 1.52 2.4 1.16 69 1. 5.3¢8 0.29
M7  Rubber 1.12 1.57 0.25 - - 0.2%3 0.49
Polyacetal
M8 Resins 1.4 2.30 0.95 -- - 3.64 0.40
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(3) Development and Field Experiment of New Borehole Impact Test Instrument

°Hideyo SUZUKI, Yoshiyuki NOZAWA ( The Tokyo Electric Power Co.,Inc. )
Kokichi KIKUCHI, Makoto FUJIEDA ( Tokyo Electric Power Services Co.,Ltd. )
and Yoshinori SONE ( OYO Corporation )

ABSTRACT

The authors have developed New Borehole Impact Testing Instrument for evaluation
of rock properties using principles of rebounding behavior and propagation of
elastic waves by means of small hammer built in a probe. Main process of developing
this testing instrument and its field experiment is reported in this paper.

The Borehole Impact Test Instrument can be divided into two major
parts; i.e., one 1s an in-borehole probe, and the other is an on-ground data
- processing/logging system. Installed in the probe are electro-magnetic hammering
device with small sized accelerometer, driving circuit for impact force, detecting
accelerometer for propagating elastic waves along the cylindrical surface of the
borehole, and fixing device to the wall. On-ground system is consist of two units,
which has the functions as follows: a) controlling the impact of the hammer in the
probe, b) amplifying and printing/displaying the response waves of the hammer and the
surface of the borehole, c¢) recording the digitized wave using 3 and 1/2 inches
floppy disk drive, and d) transmitting the digitized records to an external CPU.

Using the impacting parts from the total testing system,
fundamental experiment was carried out for several kinds of material with flat
surface shape, for the purpose of examining the difference of response wave pattern
according to the various properties of the materials. As the results of the
experiment, Pmax/W, which is defined as the ratio of peak acceleration and time
width of the small hammer, is sufficient enough index for estimating the properties
of wall materials.

Also, as the results of the field experiment of this New Instrument, it shows
fine workability for boreholes in the fields and fairly good estimating accuracy
concerning dynamic elasticity, P-wave velocity, and so on.

After accumulating further datum for estimating the properties of rocks, it will
come to be more reliable and firm method in near future. The authors also will go
on application study for estimating the properties of cement concrete for the
purpose of deterioration investigation.



