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Fig.1 Location of the Lishan and the surrounded area.

(From Geology and Mineral Resources of Shaanxi Province, 1990)

— 120 —



Fig.3 Huaqing Palace and the center of Lintong county from the slope concerned (Sassa 1996).
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Fig.11 Long span extensometers in the Lishan slope.

Upper photo: Two extensometers are fixed on this pole, one from the up slope, one to the down slope. A concrete pile in
the left photo is a pile to fix the mirror of Electronic Distance Meter.

Lower photo: An extensometer installed in the box. The super-invar wire is wound around the pulley with three
diameters and pull down by the weight. When the length of span between two poles changes, the weight moves and
recording paper is rotated. A linearly shifting pen by battery records its motion by 5, 10 or 20 times scale.
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a) Effective stress path; b) Time series data during undrained loading process.
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loading test in the ring shear apparatus.

—133—



{BATWa,
8. My~ OREIEH

HARFEHRABTRABRLBIUMEEE O HEE
(VABOMKL O VM) ORI LAREICOVT
FEHABA ) ¥ S AN E T 72, Fig. 18OEH
PEE AP D2.0~2.3mROH T AN THREHRIL
TWwa L2 h PRGN ¥ 7 AWRRBEOR
BThs, RABOLESRBIY BIH, T EH

BEHLTWwWS, Fig. DIRBREROILIERETH 5,
ABFHI 77787 <) LIZREAILTH S, &
AR DT, CARBEREL LT, AN
HRBKERZHETES L)L, BEEZLTB,
13094 CH o7z, A—B (B") ZFkBFOLE
HER /B HER T, B (B) —CoiddkE
Bo2Rh/ A hREThs, R OEHEA
iX5.4° | EBROANERAEL293 THbH, 77
VORTRD EIERL Y, HTHEBROEE (Fig. 1512
BOTIODHEBBBBEF TS &) 28HE) &

300 [ l
°o Total Stress
e Effective Stress
©
$ 200 C~
/2]
N
£ 29.3° T
b =293 L4 | b
£
/)] B’
A —>
M ,..:.-s-":‘"'-'w”-
__-‘_______,..--v-—-‘“""—-‘-—‘ ¢ a=5.4° B
0 100 200 300 400
Normal Stress (kPa)
Fig.19 Undrained loading test of the alluvial deposit in Lishan.
Shear speed is 0.001 cm/sec. B = 0.94
=25, fp =33, X=2430m
Laotze Hall .
700 Lishan Palace }fal =30 ) 9532 =13° , X = 1530m

.

Bar =35 . 4> =33" , X=930m
/

500

Elevation (m)

R BT A N it SR
Pl AT L T,

0 200 400 600

800 1000 1200 1400 1600

Horizontal Distance X (m)

Fig.20 Energy lines of the potential landslide blocks (1 + 2) for the apparent friction angles of 25°, 30", 35°

in the part of gneiss rock slope.
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Fig.21 Image of automatic monitoring system for landslide risk preparedness.
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Fig.22 Schematical figure of the horizontal shaft works to stabilize the creeping gneiss rock mass (K. Sassa,

1997).
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Synnopsis

Results of the Japan-China joint Research on Assessment of Landslide Hazard in Lishan, Xian, China
which have been carried out since 1991 were summarized. The slope behind the Huaqging Palace had been
suspected to have a potential large-scale landslide which may fail the Palace and the center of Lintong county.
Monitoring of slope deformation and geological investigation by boring and investigation tunnel during this
joint research exposed that this slope is now in the rock creep process of large scale rockslide. The geotechnical
test proved that this rock slide mass must travel long like the 1903 Frank Slide in Canada and the 1983 Sale
landslide in China in the undrained loading mechanism onto the saturated alluvial deposit in Lishan. To prevent
or mitigate the coming disaster, two ways of landslide risk preparedness should be taken without delay. 1) to
install automatic monitoring system of slope movement, and 2) to stabilize the creeping rock slope.

Keywords : hazard assessment, rapid landslide, landslide monitoring, ring shear tests, undrained loading.
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