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Abstract: The reservoir landslide and its generated surge are major disasters in the operation of reservoir water and their influ-
ence degree on life and property can be reasonably determined and evaluated.by risk analysis, which shall provide theoretical ba-
sis and technical support for economical and effective emergency measures of disaster reduction. Tangjiao No.1 landslide, in
Wanzhou District, Three Gorges Reservoir, was taken as an example in this study. Firstly., the method of hazard analysis on
individual landslide by considering the spatial difference and different water levels and rainfall scenarios was discussed. Second-
ly. the impact range of landslide generated wave was determined. Thirdly, the methods of vulnerability analysis on the ele-
ments at risk in the impact range of landslide and its generated wave were studied. Finally, under the most dangerous scenario,
economic risk map of Tangshan No. 1 landslide and its generated wave and population risk map of Tangshan No. 1 landslide
were obtained. The results show that the most dangerous scenario for Tangshan No. 1 landslide was water level decreasing from
175 m to 145 m with a 3-day-rain of 100 mm daily rainfall. Under this scenario, the total economic risk of Tangshan No. 1 land-
slide and its generated wave was 22.39 million RMB; the total indoor population risk of the landslide was 0.55 person. The re-
sults of this study could be used in guiding reservoir bank landslide disaster prevention and mitigation.
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Fig.1 Stability classification map of Tangjiao No.1 landslide
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Fig.2 Profile calculation model of each part of Tangjiao No.1 landslide
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Fig.4 Failure probability and safety factor curve of Tangjiao No.1 landslide under Scenario No.1
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Table 3 Failure probability and safety factor of Tangjiao No.1 landslide under all the Scenarios
WEIRAER P (V) FEMEREL Fs
T -
Al A2 A3-1 A3-2 B1 B2 Al A2 A3-1 A3-2 Bl B2
207 94.55 16.05 0.00 0.15 0.00 0.15 0.846 1.138 1.705 2.221 2.783 2.385
TH 1 208 94.70 16.20 0.00 0.15 0.00 0.15 0.844 1.137 1.706 2.221 2.783 2.385
209 95.00 16.40 0.00 0.15 0.00 0.15 0.843 1.135 1.706 2.221 2.783 2.385
207 94.95 16.05 0.00 0.15 0.00 0.15 0.843 1.138 1.703 2.171 2.781 2.383
TH 2 208 95.10 16.25 0.00 0.15 0.00 0.15 0.841 1.136 1.703 2.171 2.805 2.384
209 95.25 16.55 0.00 0.15 0.00 0.15 0.840 1.135 1.703 2.171 2.805 2.384
207 94.95 16.05 0.00 0.15 0.00 0.15 0.843 1.138 1.704 2.171 2.781 2.385
TH& 3 208 95.10 16.25 0.00 0.15 0.00 0.15 0.841 1.136 1.703 2.171 2.781 2.385
209 95.25 16.70 0.00 0.15 0.00 0.15 0.839 1.134 1.703 2.171 2.781 2.385
207 94.95 16.05 0.00 0.15 0.00 0.15 0.843 1.138 1.703 2.171 2.781 2.383
T4 208 95.10 16.30 0.00 0.15 0.00 0.15 0.841 1.136 1.702 2.171 2.781 2.383
209 95.25 16.70 0.00 0.15 0.00 0.15 0.839 1.134 1.702 2.171 2.781 2.383
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Table 5 Standard for landslide intensity evaluation of

Tangjiao No.1 landslide

Yl B o TR IR/ SR B A TR ()
BEHE (mm/s)  <0.4 0.4~0.8 0.8~1.2 1.2~1.6 >>1.6

<5X10°7 0.30 0.80 1 0.70 0.20
5X1077~5X1075  0.37 0.82 1 0.73 0.28
5X1075~5X1073  0.44 0.84 1 0.76 0.36
5X1073~5X10"1  0.65 0.90 1 0.85 0.60

>5X10"! 1 1 1 1 1

F6 YER 1 SIBY MBI REE N IFEM AR (HEF,2014)
Table 6 Standard for resistance evaluation on land and road
on Tangjiao No.1 landslide
TG AR Ak B K3 % W iE
HLKAET] 0.3 0.5 0.3 0.1

xR7 ERAISHERBEEEARRENITENIRAE
Table 7 Standard for resistance evaluation on buildings on

Tangjiao No.1 landslide

bR RE ) AT Ja R 5

1B SAEAR + ARG fitg YR 45 14
<1980 0.01 0.1
<1990 0.03 0.2
<2000 0.05 0.3
<2010 0.05 0.5
=>2010 0.1 0.5

*8 EAISHEERENARRRENFEMNIRAE
Table 8 Standard for resistance evaluation on indoor person-

nel on Tangjiao No.1 landslide

Sk e EN AL
L K HE N
. NN HAE
B SAEAL ; = nr
TR REIRZEH RS IR A

<1980 0.1 0.3 0.3 0.5
<1990 0.1 0.3 0.3 0.5
<2000 0.1 0.5 0.3 0.7
<2010 0.1 0.5 0.5 0.7
>2010 0.1 0.5 0.5 0.7
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Fig.8 Relationship between ship (3000 t) impact force and

wave height in front of the wharf
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Table 9 Vulnerability of wharfs in the range of Al part of Tangjiao No.1 landslide generated wave

i3k G 5 k2R GRS (m) S MN) IRk BO RS T kUK EES R B itk
1 iz 0.31 0.56 0.16 0.9 0.07
2 Rz 0.33 0.56 0.17 0.8 0.09
3 S 0.45 0.61 0.18 0.9 0.08
4 A 0.76 0.72 0.21 0.8 0.14
5 Rz 0.89 0.77 0.23 0.7 0.21
6 iz 0.99 0.80 0.24 0.5 0.44

10 EA1S A XBEBREENTERRMITRRE
Table 10  Vulnerability of barges in the range of Al part of Tangjiao No.1 landslide generated wave

IR A MRS IR (km) THIREE (m) IR RECRRIE T Bk RE I R StV
R 0.00 2.63 1.00 0.70 1.00
T RRAL 1R IR 1.00 0.89 0.60 0.70 0.96
IR E YL RS 2.00 0.66 0.44 0.70 0.73
LR IR 3.00 0.54 0.36 0.70 0.52
WAL AR IR 4.00 0.45 0.30 0.70 0.37
WAL 1R IR 5.00 0.39 0.26 0.70 0.28
IR ENEE RS 6.00 0.35 0.23 0.70 0.22
WA 7.00 0.31 0.21 0.70 0.18
WS AL BRI 0.20 2.09 1.00 0.70 1.00
WX R AL R IR 0.30 1.71 1.00 0.70 1.00
WX SR AG HE IR 0.40 1.48 0.99 0.70 1.00
WX R AL RE IR 0.50 1.32 0.88 0.70 1.00
AT AL R IR 0.60 1.21 0.80 0.70 1.00
WX R AR IR 0.70 1.12 0.74 0.70 1.00
WX R G RR IR 0.80 1.04 0.70 0.70 1.00
TR AL R R 0.90 0.99 0.66 0.70 0.99
WX R AL R IR 0.98 0.95 0.63 0.70 0.98
F1l ERISBEREXERRREZWEE N K REZFNERAE
Table 11  Economic standards of elements at risk in the range of Tangjiao No.1 landslide and the generated wave
3k (o) .
FRAER BREESOE/m®) P OE/m>) P OE/m®) M T /m?) ; Jj 7; - B (7 )
ey 2000 60 5 15 10 80 20 20 10 10 300
BEFT 2000 4 ) LART ARG IR G544 0 5 N G4 V=fU.R) =
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Fig.9 Economic risk map of Tangjiao No.1 landslide and its generated wave under the most dangerous scenario
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Fig. 10 Indoor population risk map of Tangjiao No. 1

landslide under the most dangerous scenario (if

risk<<1,take 1)
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