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UPTHROW EXPERIMENT OF STONE

By Shigemitsu Matsuvo, Katsuyoshi Ito and Yasuhiro UMeDA

Synopsis

Many upthrown stones were found on the source area for four big earthquakes. To estimate
such a high acceleration, a seesaw type upthrow machine was construced and a boulder with a
diameter greater than 25 cm was upthrown. Small accelerometers were attached on the boulder and
the base of the machine. When the boulder fly horizontally at a distance of 50~60 cm, the base ac-
celeration reaches to 5~6 % .

From the field survey for 1992 Landers, California, earthquake, it was found that small stones
were not dislodged but only big stones with the weight of greater than 10 kg were upthrown. We ex-
amine a frequency response depending on a weight of stone, by using a vibrator. For a frequency
range of 40~80 Hz, acceleration of big stone was about 3 times greater than that of small stone.
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Fig. 1. Horizontal and vertical view of seesaw type upthrow machine.
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Fig. 2. An example of records. Upper trace: displacement of base of machine, middle trace: accelera-
tion of stone, bottom trace: acceleration of base of machine.
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Fig. 3. A relationship between base acceleration and horizontal flight distance.
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Fig. 4. Distribution of various weight of stones and vibrator. Star on each stone indicates a small
seismometer. From the experiment, the frequency responses depending on the weight of stone
were obtained.

19934 1A218 13:49:13 71
1000(Hz) vel.(x1) 2X10"%w/s 50 HZ

22, PR ANAN A

CH3

ms) v ime .o 3m.ee  5ee.00
Fig. 5. Anexample of output signal (Volt) at vibrate frequency of 50 Hz, for three different weight of stone.
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