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RESEARCH PROGRESSES OF LANDSLIDE INTEGRATED
OBSERVATION IN JINLONGSHAN REGION

Jinlongshan region with 1000m to 2700m in elevation is located at Ertan,north of Panzhi-
hua City,Sichuan Province. The key studing area of about 1. 3km? is below 1730m in elevation.

The south margent of the Jinlongshan Mountain is cutting by the Yalongjiang River. The slopes in the
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region are composed of Carboniferous limestone,and claystone of Liagngshan Group,limestone of
Yangxin Group and basalt of Emeishan Group of Permian System, being monoclinic-consequent
ones (dipping direction of layers is 180°,dipangle of layers 35°;slope direction is 210° and slope
angle about 30°).

Weather in this region is dominated by the southeastern monsoon. Annual temperature is
varies from 9.5C to 20. 5°C. Annual accumulated temperature of —>10°C is from 2500C to
7500 °C ,annual precipitation from 800 to 1000mm. The vertical change of natural environment is
very distinct. The basic zone (below 1200m in elevation) is under the weather of south subtropical
dry and hot valley. There are savanna forest and mountain brown-red soil on the valley slopes.

Jinlong Ravine partitions the dam site of the Ertan Hydropower Station off the east side of
Jinlongshan region. The axis of the dam is 570m from the ravine. The Ertan dam with 240m in
height is one of the largest hydropower station under construction in China. It has a capacity of
3. 3MkW ,and producing approximately 17GkW «h of electric energy annually. The stability of
landslides in Jinlongshan region,therefore,has a direct relation with the construction and opera-
tion of the hydropower station. Owing to the impgrtance of the landslides in Jinlongshan-region to
the hydropower station , therefroe, Chinese Academy of Sciences decided to establish the Jinlong-
shan Landslide Observation and Test Station in 1985.

The main research substances in the station include the followings; 1. basic forming conditions
and triggering factors of landslides; 2. the impact on landslide stability by the infiltrated reservoir
waterv; 3. the movement regularity and developing tendency of landslides ; 4. methods and equipment
of observing landslides; 5. integrated administration of landslide data by micro- computer, and
landslide database; 6. control works of landslides; 7. theory and methods for predicting landslides.

In recent years, a lot of academic achievements have been obtained in the fields of basic
theory ,applied basic and developing research of landslide observation as indicated below ;

1. In the Jinlongshan region,there exists a basic condition for development of landslide,and
there are new and old,small and large landslide groups in different developing stages,of which the
deep layer creeping landsliding mass with 20Mm®in volume in I area has a potentical impact on
safe operation of the Ertan Hydropower Station.

2. The height of the slope is more than 200m,and the average slope angle is between 30° to
15° when a yield-break (buckling) landslide might occur in the strate of anacline bedded slopes.
The ratio of main sliding section to resisting sliding section is 2. 5 to 1. 0 generally. The sliding
surface will be transformed from surfacial layer to inside of the slope with the upheaval of layered
rocks one by one,finally the sliding mass might shear out at the maximum vector high point,and
thus to create a consequent rock landslide.

3. The os-effect in the slope evolution prosses; 1)As the ratio (<(1:200) of the thickness to
the length of the layered rocks reaches to an ultimate value in the surfacial rocks of dip bedded

slopes,a yield bending will take place under the combined actions of the component of gravity
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(maximum principal stresss a;) of the upper section of the rock and the expansive stress (least
principal stres ¢;),which makes th layered rock move upwards. Gradually,the yield bending will
develop into a type of buckling landslide. 2)For the slopes composed of clay or soft rocks horizon-
tally bedded,a small rock mass in a surfacial place of the slope can be squeered freely out towards
free slope surface under the sufficient pressure of the overlying rock,in this case,o3==0. In the in-
side of the slope,the rock mass is not likely to expand freely due to resiétance of surrounding rock
pressure, 0370, thus a stress gradient(oy gradient) is created, clay or soft rock will be squeered
from outside of the slope,the overlying rock will move out like a boat to become an expansive
block landslide.

4. Landslide observing system is set up on the basis of the moving deformation features of land-
slide. The moving deformations are controlled by the type of sliding surface. They are various for dif-
ferent sliding surface,thus,the measuring points,methods and equipment are also quity different.

5. In Jinlongshan region, for quantitative mastering movement reqularity, sliding tendecy
and prediction,and also for supplying academic basis of control methods,an integrated observing
system of landslide had been designed and set up during 1987 to 1990. 8 observing items have being
undertaken. They are ; 1 Yhorizontal displacement of sliding mass ; 2)vertical displacement of sliding
mass; 3) spreading and closing 6f joints and craces; 4) shearing displacement of weak structural
surface and sliding surface ; 5)dipping of sliding mass; 6)dippin of borehole ; 7 )conventional elements
of ground water (level,discharge ,temperature of water) ;8 )conventional weather elements.

6. A HP-2 landslide remote-indicating system composed of a selfproduced, static constant
current strainmeter ,as a key part,and combining with an IBM PC/XT or PC-1500A computer
can make multiple points rounding and in-site measurements in the ways of half and whole
bridges. The measuring data obtained are storaged and administered by micro-computer. If the data
obtained over the critical volume pre-designed, the equipment will make a warning signal. The
operative experiences made during 1987 to 1990 indicated that the system is stable and believable.

7. A database system of .landslides has been established,the function of the database is to
make a integrated administration of the data obtained form the varied observing items based on
the 8 observing items mentioned above as 8 sub-database.

8. Landslide prediction and the methods of prediction have been studied,and a sketch map of
China showing development zonation of landslide and a report list of large landslide events 1
class database) have been completed.

9. Up to now. the station has obtained more than 30, 000 data. 3 instruments selfproduced

for observing landslide have been patented as Chinese new applied inventions.

Jinlongshan Landslide Observation and Test Station Li Pei



