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Shear behavior of granular materials and
high mobility of larger landslides

HIAE—RZRAV R ZEARERICKDARE TN DRIBMBEN A H =X LOIERFE

Prior to pursuing my doctoral degree in

Graduate School of Science at Kyoto University,

| have earned my bachelor and master degrees
in Geotechnical Engineering at Lanzhou
University, China. Now, the focus of my research
is to better understand the relationship
between the shear behavior of deformed
granular materials and high mobility of larger

as a general explanation. For instance, some
landslides show this kind of high mobility
without any lubricant materials, such as water,
vapors, volcanic gases or fine particles. Here, of
interest is the generated auto-acoustic
emission of grain-mass flow can provide
insight into the mechanisms of different
spatiotemporal patterns of failure for these

Iy Tt
ST 1 landslides with particular emphasis on the catastrophic phenomena, importantly. One of
influence of particle size and shear velocity on selected results is shown in Figure 1. The
REXERE L2 — - . T L .
the frictional strength and instability. acoustic signal, shear resistance, and normal
HFHHER D2

Larger landslides (their volumes generally
range from 1x105to 1x10'"" n} ) are key
components of mass wasting processes and
natural phenomena of grain flow at the surface
of the Earth. Specifically, they can travel further
than expected from simple frictional models,
and the apparent friction coefficient, which
defines the ratio of drop height to the runout
distance, has been used to describe this kind of
high mobility. Although many hypotheses have
been proposed to understand the possible
mechanisms, none of them has been accepted

stress were recorded for sheared dry granular
materials under a constant shear velocity. The
local failure of granular assemblies leads to the
dramatic destabilization and shear resistance
decrease, and also generates the elastic wave
with high-frequency which will result in the
vibration of normal stress and shear resistance.
Significantly, the shear resistance can be
dropped to an ultralow value. It is reasonable to
infer that the local deforming part of displaced
landslide materials can be mobilized by
reducing the frictional resistance due to the
generation of auto-acoustic emission.

AIFRE. REAFZEZARN OB TR IAREICHELRS
L. AIRIER TR (FHIEE10° ~ 10"m) D REEEESENT 2
AHZZXLITDVWTHSAE—RERAWEERNRRICE
TARTVET, ZH ELRRIEPEOEMAR THIE
ITEEZUFELT

KRR T RO)CH WV THEN G T E L BE DERE
A TFREINZLIEEDMNORINT RO BE TEHTE
T, L LEHDSTORRICHTH—MEHITZIFANSN
feiBBIEE LBV E B Ao CORBEICH LT FAl L IRHE
LT WBERHICHRALE I BAE (acoustic emission, /| g1z

DTE) EVHSRFUTER LERRHERESTEOTVET,
KRIFMINVDORFEL T ETH I TRESHMICE
BIBHIENTEDERMOMBEDEEDHICAHSZ
E—X%Z#ED. LT ZRLZDEERRETT 5T IEITEDT
BIBEWVEY, LIISUZERNDBLTHIAE—XIETT
DIFFICEESSELET A PATHAIN G o TEE
£7, COLEEITERBINDAES (R1a) BEHFTAE—X
DEFHEERLIMINVREROBRICOBRITWVEER
TVET,

Lo ! ! ! ! ! ! = Figure 1. One of selected results for dry
0.5 - 1 granular material sheared under the normal
0.0 . stress about 200kPa and shear velocity of
: T 0.1Tmm/s. (a) the acoustic wavewas recorded
-0.5 () Acoustic wave 1 in the time domain with the progressive of
10 ' ' , , ' ' L shearing; (b) the shear resistance; (c) the
150 L L 1k normal stress; (d) three enlargement figures

| dphponapiety. illustrate the details of acoustic wave, shear
100 |- N a 1 resistance and normal stress for the
50 - . 1L catastrophic failure event (i.e., red
(b) Shear resistance (kPa) boxed-region of the left side), respectively.
. . . . L

RN ZAE—ZEAWHTAND OB R ERE
R, L TTABOEA%Z200kPad&GT. TR
E—X @S ETOBRREENEEO. ITmm/s

0T Normal stress (kPa) 1 B LT, (a) EREFICRBE N ABR R
100 : ' ' ' ' : s | g (o) BN (0) L THROER. (AR
32 33 34 35 36 37 38 30| 38.30 38.32 38.34 38.36 38.38 E'f(’\)‘/ I\gfﬁifztc‘:%@ﬁ{:lka Cles=2e

Time (sec)
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