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A STRONG EARTHQUAKE AND THE CHANGES IT CAUSED
IN GRANITIC LANDSCAPE: The Case of Mt. Rokko
due to the Great Hanshin Earthquake of 1995

Hiroshi Ixepa
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Fig 1. Eastern Mt.Rokko Granitic Fracture Density Distribution Map
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Fig 2. Distance Between Granitic Fractures and Differences in Badland Profiles
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Fig. 3. Damage Caused by the Great Hanshin Earthquake of 1995
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Page A : Different ways granite splits and the new cracks caused by seismicity. BEAL—S  EREOBAHNT-OEHL & HER(C

® « @ : Short Practure Zone EBHLWI T v yOHBIRR
@ + @ : Long Practure Zone

=3
H
m
bes
&
n
[\ y
o
:: 3
i3
E
&
3
&
H




R AT EE PUS

 MBROFRCLSHROEL

—3

ERABAR

|

8 .
DO
=
8
=
=
-
>
=
[=3
&
23
=
c

Changes

e B

Pag




r

§
[ SR S

R
®
e
¥
=
E
E
®
Al
o
®
I
il

.

M

WEROBES T -aseejas ABsous ayenbyues Suons Aq
— VW ETRLROEN : S—>0EE& posnes asdejjod Jo sadA} snolep : ) @8ed




Page D : Collapse of a
huge tor area
rock that rolled
800 meters down
slope from its
160m elevation
site,
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Photographs

‘Page A: Different ways granite splits and the new cracks caused by

seismicity .

(I Overall view of a Short Fracture (badlands) area with cracks
less than 30cm wide,

® Overall view of a Lbng Fracture area with cracks around 100cm
wide.

® Newly developed cracks in a small-crack area

@ Newly developed cracks in a large-crack area

Page B: Changes in topography due to the earthquake shock.
@ Ridge collapse
@ Close-up view of photo #1 area showing the rockfall that
developed.
' @ Disintegration of the ridgetop tor.
@ Large rock broken off at its base.
® Tor rock surface exfoliation

Page C: Various types of collapse caused by strong earthquake energy
release,

@ Rock-bounce phenomenon (ruler is 1 meter long) in which
a large rock is thrust up into the air and landed 40cm away
from its original location after turning 45° clockwise
Midslope convex rock broken off
The refracture of a huge rock (fracture surface is 8m x10m)
Tor area rock surface violently torn off
The fresh rock seen at the break site shown in photo #4.
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Page D: Collapse of a huge tor area rock that rolled 800 meters
downslope from its 160m elevation site.

As seen from below

As seen from above

Location of the actual collapse site (about 60m wide)

Trees knocked over by the rolling rock. '

The place where the 6x8m rock finally came to a stop.
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Sketch of B—(). White area is the
location of exfoliation due to Earthquake
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Sketch of photog. C—@
Large rock moved 40cm and
turned 45° clockwise
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Summary

On January 17, 1995, a large earthquake of M=7.2 occurred in west-central Japan near the
city of Kobe when a fault on the south side of Mt. Rokko (elev. 931m} slipped. The
resulting shock leveled some 100,000 buildings and took some 5,600 lives in the urbanized area
of Kobe stretching from the piedmont at the base of the mountain to the seashore.

The topography of Mt. Rokko is mainly granitic, and the sudden release of seismic energy
caused many kinds of collapse phenomena there. 1 have often surveyed the damage caused by
mudflows and landslides due to heavy monsoon rains, but this was the first time for me to
survey that caused by a great earthquake. The kinds of collapse 1 found were indeed quite
different from those caused by heavy rainfalls. During heavy rainfalls, water tends to collect
at midslope and move‘downslope from there where most collapses and slides occur, but in a
large earthquake, the impacts of large energy release are just the opposite, starting at
midslope and moving upslope with much of the damage likewise upward from midslope toward
and including the ridge zone.

Furthermore, the energy-caugsed shock makes rocks bounce and splatter, as well as causing
rock surfaces to just peal off. Also, some tor area rocks were broken into fragments, all this
cause by this tremendous natural phenomenon.

Because of the granitic nature of the area studied, as time passes, the topography will
change ratber rapidly and eventually become unrecognizable from the present one. Thus, it is
considered important to record conditions as they are now with well explained color photographs.
It is important to also watch how conditions change in rainy Japan with present post-quake

conditions as a base of comparison.
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. Different ways granite splits and the new cracks caused by seismicity.
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Page B : Changes in topography due to the earthquake shock. BEB~— HEOHECLHHEOEL
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. Coilapse of a
huge tor area
rock that rolled
800 meters down
slope from its
160m elevation
site.
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