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CHARCTERISTICS OF MICRO-TREMORS AT
THE LANDSLIDE AREA

By Tatsuhikbo Wapa and Kensuke ONOUE

Synopsis
The observations of micro-tremors over the Kamenose landslide area were carried out more
than twelve times since 1971.

It has been definitely shown that tremors may be affected strongly in the frequency range (2-
4 Hz) by the existence of cracks at the landslide area.

The directions of invisible cracks that may suggest the direction of flow of landslide motion
were detected from observed tremors.

After civil engineering works for prevention of landslide motion, it has been shown that tre-

mors may be affected in more high frequency range (5-8 Hz) by generation of cracks with shal-
low depth at the Yamato river side of line of long concrete piles.
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Fig.1. Topographic map of the Kamenose landslide area. Cracks generated
at that time to landslide motion in 1967. Thick line show range of
landslide.
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Fig. 2. The direction of flow of landslide motion in 1967.
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Fig. 3.

Iustration of the mechanism of
landslide motion. The amplitude
of micro-tremors are amplified in
the direction perpendicular to
cracks.
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Fig. 4. Examples of seismograms and Fourier amplitude spectra of three components.

__4__



fil - BE D9~ BORBEIONE 33

B, ZOPE, ATV LABOEE20mm BE, S 50~60cm BEDERITHAL, FOLICHER %
wES 2 HEIC L ) BIFARESEO N, BTk r 7 ) — FROBREREES HEGRA SN,

crack BOBEICHIET 2R B0 27-01013, BT~V ZVviBBELs a8 L HET I LN
VETHANDT, BOEIZBWTIL, ZOBTRYMIBICBEET AT ) EIFH T HHBOEOEREF]
AL, BiEms Lz,

WEIOM I, EFHEESEEL, FOBELERL0,00EISREORE SICIVEERELT, &
AR NS VE= S ¥ (WA v

WENDOBINIL, BBIOANIREL TV AHEHETELIRY BUY, AT )4 ZADOL B2 iR
BB TR o 72,

3. B i

3.1 % #F F
BT — 7 B SRR EROME TR S N, BT~ BREH ORBOREEF Rt A~
i, 7= R EARVRIBA RS b AERD, TREEREOBES L HBT B, ZOHT Y

2.0

2.5

3.2

4.0

5.0

6.4

8.0
H:

Fig.5. Examples of particle motions of tremors in various fre-
quency range.
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Fig.6. Distributions of cracks at the landslide area before civil engineering works for preven-
tion of landslide motion. marks show the head cliff which appeared due to land-
slide motion in 1967. —QO— show the observed point and the direction of crack.
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Fig. 7. Distributions of cracks at the landslide area after civil engineering work for prevention
of landslide motion. @ marks show long concrete pile. LLI1 mark show dug area
of the ground in 10~15m depth. ---O--- mark show generation of cracks with shal-
low depth. '
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Fig. 8. Examples of Fourier amplitude spectrum on concrete pile.
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Fig.9. Examples of Fourier amplitude spectrum at the Yamato river side of

line of long concrete piles.

Ysub are standard point.
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Fig. 10. Examples of particle motions of tremors at the Yamato river side of
line of long concrete piles.
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Fig.11. Distributions of cracks and completed long concrete piles for each time of observa-
tions. @ and O marks show completed long concrete pile and incompleted it, re-
spectively. —O— and ---O--- marks show cracks with deep depth and it with shal-
low depth, respectively.
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Fig. 12. Illustration of cracks generated with shallow depth at the Yamato
river side after the construction of line of long concrete piles.
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