A crumbling giant
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Why bother? - The scope The approach and study site

Large rock slope failures play a pivotal role in long-
term landscape evolution and are a major con-
cern In land use planning and hazard aspects. SAMEN
While the failure phase and the time imme-
diately prior to fallure are increasingly
well studied, the nature of the prepara-
tion phase remains enigmatic.
This knowledge gap Is due, to a
large degree, to difficulties ass-
oClated with instrumenting

We have instrumented the Hochvogel, a 2600 m
1221 Nnigh heavily fractured limestone peak In the
- Alps with up to seven telemetric geophone
stations. We analyse different products,
each indicative of another rock mecha-

ical property of the 260000 m? large
instability, which prepares to fail*-

The seismic approach allows to
continuously sense rock pro-
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gral observation of
large rock volumes,
or results in limited
temporal resolution.

We relate the rock state
proxy data to supposed
external drivers.
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In &l nutshell

Seismic data allows a continu- The mass shows a stick-slip At the diurnal scale, subcritical At the seasonal scale, water Is
ous and spatially Integrated cyclicity with 5-7 days of stress  processes result in opening and  the dominant driver, acting as
survey of an entire instable bullding up and 1-2 days of closing of fissures that control lubricant, with clear activity In
mountain peak. motion and stress release. rock mass coupling efficiency. spring, ceasing in late summer.

Th e m eth Od S Normalised spectral power (station SA,, / SA21) Res u Its & D i SCUSS i on
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Fundamental frequency an- - 32 R, ! ¢ Gradual frequency rise is due
alysis (vertical) senses the f;,zg 1N dil g to continuous stress building
'stamping hum" of the peak & A VAR = up, which Is released during
and Is controlled by tem- § 24| ' A\ W \ ol 01 E] S0 @it doeit [eWEr e
perature and stress®. o MUkl il 1 ..mLL ‘ , Akl i, & frequency by 2-4 Hz, again.
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Fundamental frequency an- < 1 2 Bending & twisting 1S domi-
alysis  (horizontal) repre- f;, § nant at the diurnal scale, only.
sents the tilting and ben- § o = It shows no relation to the lon-
ding modes of the rock g = ger cycle periodicities.
mass. . 3

100
HVSR is a proxy for the - ™ h W | ,‘ ’HH\ |! ¢ Diurnally forced temperature
stiffness of the rock mass f;m ‘”‘ l el } f‘ , ' ‘ } ,‘,_' N L sz Change opens and closes Trac-
and/or the coupling effici- § | I| LA T IR A | H L I AR 9‘ | w Ik I ' “ Wi & tures that weaken and enforce
ancy between bedrock and § ""' il i AR “ 1'r bl W' "[ Ol l“ 2 the coupling of blocks to the
detaching towers’®. 2 J A M H M' M .l ‘ (l| < intact rockmass (6 vs. 11 Hz).
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— 3-day avg.
corr. coef.

Wave velocity (dv/v) Is not a
superiour proxy. The short cor-
relation lengths indicate seve-
re fracturing of the rock bet-

dv/v, seismic wave velocity
change Is a proxy for stress,
water content and struc-
tural Integrity of the rock
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Meteorological conditions & £ Temperature drives the subcri-
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are supposed to be first or- g 2 15 = tical diurnal eﬁects raln does
QET EIVETS OF TRIINIES, SElc- I 105 not play an effective short
mic crack signals allow to & ~ hourly data RGARERERR - = scale role, but sets the seaso-
' ' - — X-day av O ' ' '\ '
resolve breaking of rock bri- 0 I r_ A o & nal stick-slip activity. Crack sig-
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