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Fig.1 The UAV remote sensing image of the geological disaster
of Wan Gong town
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Fig.2 The distant prospect of Ermanshan landslide
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Fig.3 Toppling failure of houses caused by landslide
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Table 1  Grain composition of forward deposit area of the later landslide
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Fig.5 Subarea plan of landslide movement process
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Fig. 6 Catastrophic profile of Wangong main landslide
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10 EEREREX

7 BREFEIX Fig. 10 The long-runout flowing area

Fig.7 Area of set-out activity

v 11 #REX
8 IEEBEHKX Fig. 11 Accumulation area

Fig. 8 Area of short range activity

9 ERMEREX 12 E4%EEX
Fig.9 Area of short-runout collision to arrest Fig. 12 Area of entirety slide-down at rear
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Table 2 Moving speed in each stages of landslide body

HH/m i/ m 5 25/m IRE/ %o EHEE/ (m/s)
175 1560 ~1 470 90 514 15.64
330 1470 ~1 410 60 387 16.45
615 1410 ~1 290 120 421 3.30
800(185) 1290 ~1 250 370(40) 216 23.32
1 000(385) 1250 ~1 180 440(110) 350 22.68
1220(605) 1180 ~1 090 530(200) 409 25.13
1350(735) 1090 ~1 050 560(230) 231 17.24
1.440(825) 1050 ~1 036 584(254) 267 1.98

TE 455 FL AR S R SR | BIVRR T v 3 2l A o S0
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Fig. 18 Drawing of columnar joint
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Fig. 15  Stereogram of limestone structural plane
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evaporation in Hanyuan county
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E20 KRERBEZRELEZ

Fig.20 Basalt tuberculosis in the rolling limestone

B2l ZRESKEPEME

Fig.21 The thermal contact zone between basalt and limestone

E22 IRAENRESEHHER
Fig.22  Accumulation body of ancient bedding landslide
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Fig.23  Quasi-lamellar structure of limestone along the road
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Fig.24  Quasi-lamellar structure of limestone

25 EHETAHMERESK RIT”

Fig.25 Anti-dip limestone downside the town
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29 BERREMBRI/NEREAR

Fig.29  Miniature debris-flow occurred before the landslide

AR kil 25 T
L, W
RAERANS. 1600 |

QI LA 3 KA
HFMEAEY, JF%i
BEWHEE, MEUEM)
Ry
<ﬁﬁ§'lﬁ; (o)
SRS, DB £t H St
S8
O

RIBRTHE | sg0 |

i
N7

RV ?%&\"ﬁ\g{@»

- . #-‘r
7 TR LA R RS L Sl

0 110 120 /m 0 10 20 30 40 50 60 70 80 90 10

B30 M RBESHMEZKERREEREBIR

Fig.30 Soil sliding at toe of slope caused the whole unstable

Fig.27 Zonal distribution of limestone on the hill downside of the town

failure of the upper basalt rock
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Fig.28 Layered structure of previous debris-flow accumulation zone
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Basic Characteristics and Evolution History of Ermanshan High-speed
Slide-debris Flow in Hanyuan, Sichuan

GU Chengzhuang' ,HU Xiewen'” , FANG Li', YANG Shaoping’ , LUO Chunhong®

(1. Faculty of Geosciences and Environmental Engineering , Southwest Jiaotong University , Chengdu 610031 , China ;
2. Aseismic Engineering Technology Key Laboratory of Sichuan Province ,Southwest Jiaotong University , Chengdu 610031 , China ;
3. Sichuang Water Conservancy vocational College Chongzhou 611231, China;
4. 909 Hydrogeology and Engineering Ggeology Team of Geology and Mineral Development Bureaw in Sichuan ,Mianyang 611830, China)

Abstract: At wee hours of July 27,2010, a landslide-debris flow occurred on the back hill of Wangong town of
Hanyuan city in Sichuan province of China because of heavy rainstorm. It started in high position and moved at a
high speed to long distance( about 1.4 km). The whole volume was about 48 million m® when it started , entraining
and scraping loose material accumulated in the gully bed and on both sides of slopes,then it increased to 100 mil-
lion m®, which eventually led to five households 20 villagers of first group of Shuanghe village disappeared and some
houses in Wangong town titling down. The landslide developed in the gully of Ermanshan behind the town. The
bedrock on the left of the gully was limestone (P,y) ,dipping to the gully and easily sliding along the overburden in-
terface ; while on the right side is Emeishan basalt (P,8) with highly developed joints;there were rich deposits in
the gully and a large ancient landslide existing upstream ; All of these unstable loose materials easily slid with favora-
ble terrain conditions and under rainfall. The steep terrain of original valley provided the rock mass with high poten-
tial energy,easy to form a high-position high-speed long-run out landslide-debris flow. The heavy rainfall of July 24
~26 up to 163 mm was the main factor triggering the major disaster starting and sliding down at a high speed under
the action of the water. This paper studied the basic characteristics and forming conditions of the landslide-debris
flow based on the detailed investigation in field. Then the geological evolution history of the landslide was also stud-
ied by analyzing the geological structure,strata sequence ,the slope structure and deformation process of slope , using
the method of The Present The Key To The Past,to replay the important geological events of the landslide area dur-
ing the history process. Such the research results have important significance in predicting and preventing the oc-
currence of similar large high-speed landslide.

Key words: debris flow ; high-speed and long-run out;basic characteristics ; forming condition ; geological evolution
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